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EXTRACTS FROir 

PREFACES TO EARLIER EDITIONS 


ly 190“ were gi\en — what I believe to be — the first Aos- 
tralian University lectures on "Economic Geography As a 
result of this course the first edition of this book was published 
in 1911, and I first saw it in print in Antarctica in 1912. 

There has been no attempt to give an exhaustive account 
either of the physiographic or of the economic aspects of 
Australia. This would not be advisable for several reasons ; 
but the main mdustries m each State, especially such as are 
characteristic of Australian environment, have been chosen for 
fuller treatment. In dealing with them, their relation to 
Geology and Climate (more particnlarly to rainfall) is dis- 
cussed, as well as their distribution. In a few coses some brief 
technological notes are added. A glance at the list of sections 
will show that some States must be more fully tre.ated than 
others. New South Wales is most important for Wool and 
Coal; Queensland for Cattle and Sugar; Victoria for Irriga- 
tion and other problems of Intense Cultivation ; South Aus- 
tralia for Wheat, sod so on. 

It is gratifying to note a change in public opinion during 
the past ten years as regards our economic resources. No 
longer are our Tropics rcferred-to as the richest areas in the 
continent. The climatic disabilities of our northern agricnl- 
tural lands are being recognized and studied, instead of being 
totally ignored. There are even some advanced thinkers who 
are doubtmg whether the centre of Australia is a promising 
pastoral region ! 

I trust that teachers of geography will realize that lists of 
mountains (many of which are mere edges of plateaux) and of 
rivers, bays, and capes (which have no human importance in 
the greater part of Australia) are of very Lttle value in the 
study. Let us rather follow Francis Bacon’s rule, ‘ True know- 
ledge involves the study of Causes* (Srire cere est per cunjuj 
seire). 



PREFACE TO THE FIFTH EDITION 

In this edition etatistics h&ve been revised throughout and 
the text has been brought up to date Bevised maps have been 
drawn and new ones inserted where desirable Fresh matter, 
such as discussion of the aborigines, cotton areas, the desert, 
and aerial transport, has been added 

For the purposeof school work in the third jearfor the Sydney 
UniTereity Intermediate and similar Examinations, pupils 
should learn tbo mam facts in tho introduction and Fart I 
(Chapters I-XIII) 

Throughout pnnci^ea are more tmporlanl than place-names 
The maps and diagrams especially should be made clear to the 
student- As regards Fart II, a clear understanding of the 
reasons for (he distribution of wool, cattle, artesian water, wheat, 
irrigation, mines, timber, sugar (as shown in the maps in 
chapters XIV to XX() is necessary But no statutics will be 
required, nor will the details need to be memonzed Chapter 
XXII may bo omitted The mam features of the map on page 
223 should be understood Chapter XXIII is to some extent a 
summary of the conditions governing settlement, and mentions 
most of the important towns in Australia In chapter XXIV 
the map should be clearly nnderslood The general principles 
discussed in chapter XXV are very important, and the approxi 
mate percentages given on page 2G3 should be memorired 
The generalized map on pag» 251 sums up tbe knowledge 
of Australia which the study of modem geography should 
impart to every young Australan 

I liaie to thank l!e> It T. Wad^ BA., for some helpful 
criticism 

Q T. 

Sydney, 

April, 1027 
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INTRODUCriON 


greater part of the trdertor of Avztralia as a sandy desert, 
unfit for settlement.’ Yet thirty years later fiounshing 
towns exist in this desert, while Giles s southern route has 
been traversed by a solitary miner pushing a barrow before 
him ! So much for tlie first stage 

(2) The second phase in tlie development of geographical 
Knowledge consists in the careful accumulation of 
statistics — chiefly by government departments — so that 
the secondary mapping of the several states is possible as 
far as regards railway routes^ land occupation, geological, 
agncnltural, and meteorological data. This necessarily 
follows the firet phase — sometimes a long way behind it 
The smaller and more thickly peopled states, especially 
Victoria and New South Wales, are very well supplied 
with such mapa The larger states whose resources are 
not yet fully known are rapidly filling in the blanks in 
their statistics. 

(3) It IS now possible to proceed to the third stage in the 
development of a country's economic geography, m which 
the data previously collected are examined as a 
whole from the geographical point of view and the broader 
features correlated. Such has been the work of ilaclander, 
Davis, and others in the older countnes of the World, and 
in the succeeding chapters an attempt has been made to 
apply bnefly, and for many r^ons, inadequately, the 
methods so admirably employed in Britain, America, and 
elsewhere. 

There would seem to be a definite sequence in this 
investigation. The physical iactom controlling the in 
dostnal life of any country may bo classed under three 
heada, topographical, meteorological, and geological 
respectively, and of these the last is not least. In a new 
country such as tiiat under consideration, by far the 
greater proportion of the workers is directly concerned 
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with pastoral, mining, and agricultural industries. Manu- 
factures and transport do oot bulk largely, as in the older 
centres, as means of Hrelihood. 

It is unnecessary to emphasize the obvious relation 
betA'een mining and geology, or between soils and geology. 
The local distribution of rain&ll is closely bound up with 
topographical features, while these latter, as will be shown, 
are dependent on the arrangement of the geological 
formations. 

The following diagram will perhaps serve to illustrate 
in a very broad sense the relation of these three main 
industries to tho controlling factors mentioned above : 


AonicuiTUBS 



Tliis diagram, while not to bo taken too literally, indicates 
that the distribution of sheep and cattle is almost 
wholly a question of varying climate. Agriculture de- 
pends chiefly on soil and rainfall — since, given those, crops 
ranging from tropical to temperate can be grown in one 
area or another of the continent 

It also explains the order of treatment in the following 
chapters. The subject is dealt with in two parts, the first 
part being of a more general geographical character, and 
the second dealing with special industries in regard to 
their distribution, importance, physical control, &c. 

In Part I, after a prelinunarj’ account of the discovery, 
exploration, and exploitation of Australia, the broad 
geological features are described with special reference 
to the topography of the coutinent. Tlien follows a dis- 
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cussion of the relation of contour and cJimate, intli special 
reference to tbe question of rainfall The systematic 
position of the Australian climates among Herbcrtson s 
mam types — a most important subject in connexion with 
the future development of industries — 13 treated next 
Tlie factors controlling tropical settlement arc also studied 
briefly The continent is next divided into five geo 
graphical units, and each of these (usually subdivided) 
IS described in some detail with the aid of diagrams. By 
this means it 13 hoped that a clear idea of the inter relation 
of the varied industries and their dependence on similar 
physical controls in any one region will be arrived at 
The last section of Part I shows 111 greater detail the 
correlation of the geology and meteorology with tbo 
industrial development of one elate — that of New South 
Wales 

In Part II, which deals with tbe great industries 
separately the order is m the mam determined by their 
relative importance The Wool Industry, since wool 
constitutes one third of the total exports of thq Common 
wealth 18 described m the greater part of the first section 
and closely allied to it are (be Cattle and Frozen Meat 
mdustriea Artesian water — the use of which is almost 
wholly confined to pastoral areas — natuially finds a place 
in this section The second section is concerned with the 
chief agricultural industry — that of wheat Irrigation is 
a factor of great and iticreasing impoi'tance in the heat 
Belt and occupies a large part of this section Section III 
deals firstly With metal mining, m which I hare chosen 
to tlesciibe several of the most important ore deposits at 
some length rather than gne inadequate descriptions of 
all the many important mines, and, secondly, with coal 
mining In Section IV fonr of the typical industries of 
Australia are considered — ^Timber, Sugar, Pearl Shell 
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ing, and Fisheries, both freshwater and marina Sererai 
of the lesser indii'trics.fiuch as wine growing, are (]e«tiibed 
briefly in the general geographical ecctioiis of Part I, and 
are therefore not specially mentioned in Part II. The 
bubject of internal communication, whether by water 
or rail, is of great importance and « di5cu»sed in tlie next 
hcction. Tlje last fccction of the lK»ok deals with future 
settlement in Australia, and is an endeavour to show in 
what areas indu-itrial growth is likely to occur. 
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P^UIT I 

PHYSrOGRAPHIO ASPECTS 

SECTION 1. EXPLORATION AND 
EXPLOITATION 

CHAPTER I 

THE DISCOVERY, DIMENSIONS, EXPLORATION, 
AND EXPLOITATION OF AUSTRALIA 
All who have studied die history of geographical dn 
coTcry must have been struck, with tho wonderful voyages 
which took place during the last twenty years of the 
fifteenth century Tlie ocean paths to the IVe&fc and to 
the East were travcr&ed for the first lime, and two con 
tmciits, America and Africa, were represented on M orld 
maps. In 14S7 Diaz reached the Great Fi>h ILrcr (near 
Port Dirahcth m C-tpo Colony), m 1492 Columbus 
reached the M cst Indies 

It IS not too much to say that a great fictor'>-po&sibIy 
the greatest— hindenng earlier exploration by Western 
peoples Wus the vast desert area, not only extendmi 
from Cape Bojador to Cape Verde,* along the Atlantic 
but occupjing the shores of the Red Sea and reacbinj 
across Arabia (see Fig 14) M hen the fertile lands (thi 
'Verdant’ capo of tho Portuguese) to the south of thi- 
barrier were dJ>coTCrcd, exploration pushed on witli npjf 
strides. It is of interest to noto that a similar gcograpbi 
cal factor tended to retard the evploitation of Australii 
for three hundred years. The NW portion, being the 
nearest to Europe, >ras nalnrally that lin.t discorcrcd, aai3 
this is aUo largely a desert region. Even to-day the whole 
^ These capes lie north sod sonth ot the Sahara respectirely 
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western half of the continent contains only seven per cent 
of the population. 

Probably raost people have the idea that Cook discovered 
Australia— and this is true as far as regards its chief 
economic regions — but the greater portion of its coast 
line had been accurately mapped long before 1770. 
According to some writers the same marvellous twenty 
)car3 (1480-1500) of the fifteenth century first brought 
the third and last unknown continent to the knowledge of 
Europeans. 



Fio. 1. Sketch-map showing the Progress of tha Discovery of the 
Coists Dotted areas over one person to 4 sq. miles (19211 


Collingridge — who has investigated this question most 
fully — is of the opinion that seven years before Columbus 
set sail for America the west coast of Australia was indi- 
cated on charts. There is little doubt that the Arabs and 
other traders to the East Indies would know of the huge 
island to the south, and a map in the British Museum, 
dated 1489, shows a coast lute in the latitude of Cape 
Colony and south of Malacca which is not present on 
earlier maps based on the traveU of Marco Polo (a.d.1300) 
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TJjoug]i tins date of discovery 1489, js based on sonicTrbat 
slender evidence tlicie seems littlo doubt that a poition 
of tile nortlierii coast bad been thoroughly explored by 
Furopeans by 1536 Every bay and cape is named on the 
famous Dauphin map of this date But Java K Grande — 
as it TVas called — offers few inducements to white settle 
ment compared with other regions of Australia. la 1925 
there w ere 3 600 inhabit mts of whom only very few « cre 
faimers in Northern femtoiy though Australia had Jong 
celebrated her centenary of settlement. 

riio Dutch suprem'icy in the East Indies dntes fiom 
early in tho seventeenth century, and in 1605 they explored 
the Gulf of Carpentaria and later (1616) the and west 
coast near Sharks Bay In 1C42 the first great voyage of 
Australian discovery •— that of Tasman — resulted m tho 
chaiting of the eoutli coast. Had the Dutch maintained 
thoir supremacy in tho East probably they would hive 
foiindcd settlements in tho temperate Jinds they first 
diBco>cicd 

Tho English, led by Captain Cook, weto tho first to 
inxjstigato tho eastern coast of Australia Id Apii), 1770 
OooL, tho second great Austrahan voyager sighted tho 
mainland near Oipc liowo and made a careful survej as 
fai north as Cooktown When Flinders and Bass dis 
covered m 1798 that Tasmania was an island the knowledge 
of the coastal outline was practically completed 

It la interesting to note that about eighty per cent of 
tho largest towns m Australia {i c those with more than 
3 000 inhabitants) lie in tho w^ion whoso coasts were dis 
covered by the Englisli. 

This fact is indicated on the sketch map and explains 
the mam reason wliy neither tlie Portuguese Spanish, nor 
Dutch made settlements on theSoutliern Continent. More- 
over, these early navigators were traders rather than 
colonizers , though had the black occupants of the conti 
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nent had cren a rudimentary knowledge of trade and 
industry, probably their products would have found a 
market, and .led to the founding of trading stations such 
as soon studded the East Indies. 

After Cook's survey it was possible to gauge the size of 
the new continent, and some facts bearing on this question 
may now be given. Australia, including Tasmania, has an 
area of 2,974,600 square miles.* It is interesting to 
note bovr Bimilar is the area of the United States of 
America (3,020,789), very slightly larger than the southern 
continent. Australia constitutes more than one-quarter 
of the British Empire, and is nearly twenty-five times 
as large as the British Isles. It is this great size, 
taken together ulth the fact of the limited population 
(about 5,990,000 in 1925), tlvat gives to tlio problems of 
Australian development their unique character. It ex* 
tends through 33^ of latitude, wliicli H equal to a journey 
from London to Capo 'Verde, so that it is obvious that ono 
cannot strictly speak of the dimaU of Australia, for It 
has many climates, ranging from a tropical climate 
aklu to that of the Sudan to a cool temperature like tltat 
of Scotland. 

In position it is more isolated ilian any other large 
land mass. Taking as a standard of length the distance * 
from London to Algiers (about a thousand piiles), the 
journey from Pcitli to Colombo is more tlian three times 
tills unit ; and the same huge distance lies between Hong 
Kong and Thursday Island in the north of Queensland 
Indeed, Java is the only large civilized area which is 
within a thousand miles of any portion of Australia. But 
Australia itself is a country of vast distances. The two 
capitals Perth and Adelaide are some 1,600 miles apart, 

‘ The eteis of the States Ate prenin the UiHa on p. 2C3. 

‘ A.S the crow fiies. The sea voyage is of 1,800 miles. 

ti,t B 
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while to reach Broken Hill — the third toim in New South 
Wales — from the capital Sydney, a railway journey of 
some 1 400 miles (via htelbotime and Adelaide) is 
necessary 

The exploration of the Interior of Australia until 1860 
was earned out almost wholly with an eye to the mam 
chance, and a brief survey of the order in which the 
various areas were occupied forms a good introduction to 
the succeeding chapters * 

In 1788 Phillip landed at Botany Bay from the ‘Fii-st 
Fleet hut soon discovered the immeasurably superior site 
of Port Jackson, some eight miles to the north. Till quite 
recently the northern and southern shores of Botany Bay 
remained almost deserted except for glue works, boiling 
down and wool-scourmg plants, and other more or less 
unsavoury industues. 

The earliest 8cttlement> consisting largely of most 
unprofitable members, was subjected to many trials and 
]Q the firstyear of the nineteenth century (1801) numbered 
only 6,647 persons. Agriculture did not thrive near 
Sydney in the sandy soil and though good sod was found 
near Parramatta (15 miles to the west) the area to the 
east of tbo Blue Mountain Scarp was soon found to be too 
restneted for the multiplying flocks and herds of the 
settlers. Yet it was twenty fire years before Blaxland's 
party managed to climb the ru^ed slopes of the Blue 
Mountains and so helped to find the pastoral country at the 
head of the Slacquanc From this time (1813) the rise of 
a huge Pastoral Industry was assured, and exploration in 
iustralia has largely consisted of ‘treks’ to find new 
pastures. 

The early exploration of Australia is full of interest to 
the student of economics. Hie feeling that ‘better lay 
beyond was shared by every pioneer until 1873 6, when 

’ ‘Th» Phjsiop^phic Control of Anstrihaa Eiplontion', by 
Griffith Taylor XUov Oeog Jovmai 1919) 
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by the crossing of tbe unknown desert by AVarburton 
Forrest, and Giles, tbe limits of the |»ossiblc pastoral areas, 
of Australia could be determined with some accuracy. 

Very early the explorers found that the rirers of the 
mlaud portion of New South Wales all seemed to flow 
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towards tbe west, and therefore we find Hume hailing 
Lake George (near Gonlbnrn, N.S.W.) as a portion of an 
inland sea, and Mitchell canying boats over the ^yestem 
Plains to navigate this hypothetical sea. In February, 
1S30, Sturt had found the Murray mouth and had com- 
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menced bia attack on the desert rvhich alwaj’s bailed inra, 
for he had penetrated but a little by 1845 (see Fig 2 b) 
Mitchell, dunng this penod^ was more fortunate^ and 
discovered the fertile Western Plains of Victoria and the 
good pastoral country id Sonthem Queensland The Un 
fortunate explorers Leichhardt and Kennedy opened 
up the north east of Australia, though here, if the desert 
were absent, the blacks were more nuinei ous and dangerous 
than in the south. Eyre and Gregory had explored the 
south and west, but except in the Perth Albany area 
there was no incentive to any but a pastoral settlement 
moreover here the desert approached much nearer to the 
coast 

1850 marks the close of an almost wholly pastoral 
Australia True the Burra mines north of Adelaide 
yielded rich copper ore in 1844, but they nerc of little 
importance compared with the vast mmerxl output which 
followed the gold discoveries of 1851 in the Bathurst 
district (NSW) and of 1852 around Ballant in Victoria 
Unhke the later metalliferous discoveries of Broken Hill 
and Coolgardie, these fields were developed m country 
which had been occupied by sheep stations for years, so 
that they had no direct effect on the exploration of 
Australia. 

During the period 185C 62 the Gregorys found new 
pastoral areas all round the north and west of the Great 
Desert, while A U Gregory on the north penetrated to 
the desolation of epmifcx' and sand in which Sturts 
Creek loses itself (see Fig 2 c) 

In the seventies no less than five expcilitions crossed 
the great desert Warburton (1873), J Forrest (1874) , 
Giles, to the south (1875), retunicd through the centre in 

‘ Tru>dxa tmtani or faUe spinifex la the preTailinff herbage in the 
and region. 



22 


AUSTRALIA 


la 1913, 1921, anti 1024 the principal products ei- 
ported were appro \imalely as follows 


1913 } 

1 Wool (eTporta) 26 

2. Wheit (exports) 13 

3. Coal (total) 4 

4 Butter (exports) 4 G 

5 Frozen meat f ex) 3 

6 Silver lead 3 

7 Sheep Skins (ex ) 1 5 

8 Gold 10 5 

9 Rabbit Skins(ei ) 04 


1913; 

10 Tallow (exports) 2 

11 Tioiber(ex) I 

12 ?inc concentrates 

II Hides (exports) 0 6' 

14 C pjier 2 

15 Tin 1 I 

16 Pie iron I 

17 Pearl shell (ex ) 0 3 

IS Uine Oil 


In 1788 Captain Phdhp hrought ont twenty nine 
sheep and sit cattle, and tlicse had incieased (with freili 
imports by McArthur) to sixteen million sheep and two 
million cattle in 1850 By this time (compare F 15 2b with 
Fig 33) the best sJtcep country had been occupied and 
comparatiTely few flocks now range in areas discorcred 
BiDco that date , though the best cattle districts lie in tbo 
more northern belt eTplored from 1850 to 1880 
Very caily in tlio continents history the rnluo of the 
coal was appreciated. It was discovered both north and 
south of Sydney (near Kcncastle and Bulb) in 1787, and 
m 1850 the coal raised was worth £28,000 In ten ycaia 
the Faluc Jiad jumped up to £220 000, of which two-thirds 
was received for exported material 
Wheat.growing and copper*mlnlDg became impor 
tant m South Austiaha about 1842 , and for years it a as 
renowned for them Iij 1924 it was only fifth among the 
copper producing states. Tasmania was first Mt Lycll 
in Tasmania (1886) is the most important source, and the 
erstwhile gold mine of Mt Morgan is another- In wheat 
also, New South Wales and Victoria with their greater 
area of a heat lands bare ouCstnppcd South Australia. It 
was not till 1898 that New South Woles exported wheat, 
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while in 1903 a lai^e import was necessary owing to the 
dronght. 

In 1851 Hargreaves discovered gold near Bathurst, 
N.SAV., and gold areas have gradually been exploited in 
districts all round the Main Artesian and Murray Basins, 
whose sediments are too recently deposited to be 
auriferous. 

During the fifties and sixties the south-east highlands 



Fio. 3 Dates cf Gold Discovery. Uon-Mriteroxis foixoations dotted, 
were e.xtcnsiTely prospected from Ballarat to Gladstone 
in Queensland. In the early seventies gold was found in 
Northern Territory, and at Palmer River and Charters 
Towers in North Queensland. The rich ‘deep leads’ of 
Golgong, near Bathurst, weie discovered in 1871. During 
the eighties Western Australia was found to have large 
areas of auriferous country, which nere traced into the 
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and interior from 1890 to 1898. Tiro isolated gold fields 
in South and Central Australia (Tarcoola, 1893, and 
Arltunga, 1902) suggest that there is no reason to despair 
of the discorenes of further *Kalgoorlies ‘Unfortunately 
the general decline which has characterized Australia s 
gold output for a number of years has not been checked 
by new finds of importance and unless more economic 
methods of exploiting existing low grade deposits can be 
erolred the depression is likely to continue {Official 3 tnr 
Book of the Commomceallh of Atistralia, 1926) 

An increasingly important mineral product is Silver 
lead. Broken W«n (1911) contributes about 85 per cent, 
and Tasmania about 5 per cent of the total for Australia, 
so that these two centres account for 90 per cent of the 
whole Lead ores usually contain considerable quantities 
of silrer, which forms a very valuable proportion of the 
output 

Zinc and tm are also exported. From 1909 onwards the 
sme contents of accumulations at various mines were 
profitably extracted Production of ore is practically 
confined to the Broken Hill district and the Electrolytic 
Zinc Co at Risdon in 1924 pioduced 44 000 tons of zinc 
from this source Tin mining on the mainland dates from 
1872 when rich mines were discovered near the New 
South Wales border at Inverell and in Queensland near 
Warwick. In 1924 Tasmania produced about one third of 
the total closely followed by New South Wales. 

In 1916 the Broken Hill Proprietary Company established 
large iron and steel works at Newcastle. The ore comes 
from Iron Knob in South Australia, the production in 
1924 amounting to half a million sterling Rich deposits 
in other states are not at present worked 

In the last quarter of a century thriving industries — 
which were not dreamt of in earlier days of in(lu«trnl 
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occupation — ^bave become of great importance. Butter 
vfas first exported from New Soatb Wales in 1890, and 
in 1924 the value of Australia's total export of butter 
amounted to £10,000,00(X Frozen meat (mutton and 
beef) was first shipped in 1881 from New South Wales, and 
is now fifth on the list of exports. 

Rabbits, in providing frozen meat and skins, are to 
some extent counterbalancing the damage done by them 
and the heavy cost of erecting scores of thousands of 
miles of rabbit-proof fencing. Their export value in 1924 
was nearly £3,000,000. 

There is nowadays emplopnent for about eight thousand 
hands at fifty woollen mills in the Commonwealth, where 
in 1924 goods worth five million pounds were produced. 



SECTION IL PHYSICAL CONDITIONS OF 
AUSTRALIA 

chapteh II 

THE RELATION OF TOPOGRAPHY TO GEOLOGY 

Austhalia is somenliat oval m shape wjth two well 
defined breaks in the outline, the Gulf of Carpentana on 
the north, and the Australian Bight on the south A 
diagram showing approximately the mam contours of 
Australia is given m Fig 4, and shows that the continent 
18 strikingly devoid of strong contrast Three quarters of 
the land mass lies between the COO and 1 500 feet contours 
m the form of a huge plateau Of the remainder there 
is a low lying area comprising the Murray and Lake Eyre 
Basins, partly separated by the Flinders and Barrier 
Ranges , and secondly a fringe of land with an eleva 
tioti of two or three thousand feet— culminating in 
7,328 feet at Mt Kosciusko— extending through Victoria, 
Eastern New South Wales and Eastern Queensland. 
IsoHted derated areas such as the MacDonnell and 
Musgrave Ranges in Central Australia, and others in Ash 
burton, Kimberley, and near Albany, reach three or four 
thousand feet but are usually of the nature of bulges on 
the surface of the plateau rather than true mountain 
ranges 

We can readily distinguish the five mam topographic 
divisions of the continent Thcic is the e levated Cord iL 
lera extending fiom Cape York along the east coast to 
the Murray Mouth, the huge Western Plateau . and 
the low lying basin of the Murrav-Darling system 
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Rocks deposited duimg tbe last few million yeais con 
tain fossils on the whole closely resembling liTing forms. 
They hare been tcimcd tertiary sediments Passing 
back m geological time we get a senes of rocks character 
i?cd by remains of Imgo reptiles and other animals to 
winch only a few rare living genera are in any noiy akin 
These rocks belong to the secondary age Earlier again 
we have an immense succession of strata stretching back 
through millions of years to the dawn of life These are 
known as rocks of the primary age * 

In Pig 5 an attempt is made to show the broader 
geological features of Australia. Ko complete map has 
been issued for the very sutTicicnt reason that Central 
Austi-alia is largely a ‘terra incognita as far os its geology 
is concerned 

Undoubtedly the dominant feature is the vast area of 
fnAtamorplac rocks in the west These arc highly altered 
rock^ originally both sedimentary and eruptive which 
hare lost all or almost alt semblance of their original 
form through crushing, folding and chemical action 
Such rocks as tclusts gneisses and altered slates together 
with granites and basic rocks — termed greenstones for 
want of a better name — arc common This solid 'massif 
has endured from the dawn of life resisting later folding 
and has been gradually worn down to a huge plateau of 
' The generally accepted cobdiTistona of tbeas are 

• Ho on Mat 

Tert ary or Cli<no.,oic (newest) 7 and S 

1 Cretaceous 6 

Jnraas o 
Tnass c 

I rermian S 

Corbofiiferous ) , 

Denm an ( ' 

b Inrian 3 

Caml r an ‘ 

Eruptire or Igneous Granites &e 
Metamorpino or Altered Scl lats Ac (oldest) 1 


Approz, 
\ tan ago 

30 million 
ISO milbon 

4S0 mUion 
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Bome 1,500 feet elevation. The remarkably rich gold 
deposits of Western Australia occur in these rocks. Tlieir 
geology Tvill be briefly discussed later. This ancient area is 
shown by the wavy lines and crosses (1) in Fig 5. Fringing 
it are areas of newer rocks deposited in bygone gulfs and 
then elevated above sea level. 



Fio 6. GeoIosiMl Sketch map of Australia 1 = Gneisses and 
Gramtea (Areheau); 3 sCambnan Sedimeiiis, 3 =< Stiunan Slates, 
&c . ; i = I)e?onian and Carboniferoas ; 5 = Co il-measures (Permian, 
&e); 6 = Cretaceous Artesian Basin; 7, 8 = Tertiary; DssPlcisto- 
ceoe Coral Limestone. (All gencralueA) 

Stcondlif, we come to rocks (2, Fig- 5) which are im- 
measurably old, but contaiaing fossils representing the 
earliest forms of animal life. A large area occurs in 
South Australia, constituting the Flinders Range. It may 
extend to New South Wales.' These rocks are surrounded 
on all sides by sediments of a comparatively recent date, 

' Large areas of these ancient rocks are found in the east of Eyre's 
Pemasula. 
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geologically speaking (see 6, 7, and 8, Fig 5) The former 
sediments (2) contain niimcrous copper mines (Moonta, 
Burra, Ac ) and are thought by some geologists to extend 
to Broken Hill, and thus they contain the largest Australian 
ore deposit. 

Thirdly, a large scries of slates and sandstones (3) is 
most fully developed in the south cast of the continent, 
but found also m smaller areas in Queensland. They may 
be classed as nuddle palaeozoic (Siluiian and Devonian) 
Tliey have been subjected to great folding forces, which 
have crumpled the earths crust, and have buckled them 
into ndgea and troughs. 

Fourthly somewhat later there were deposited huge 
ma^ea of rock which have been siirularlj folded in 
Queensland (4) and New South Wales. 

These buckled and warped rocks have been in touch with 
hot underground waters. This explains the prevalence of 
valuable metalliferous reefs such as the gold bearing 
Ssddle Reefs of Bendigo, the auriferous reefs of Ballarat, 
and the copper deposits of Cobar ^ In fact, almost all the 
ree& of Eastern Australia occur id rocks of palaeozoic ago. 

The JiJih group of rocks (5) are those bearing valuable 
coal seams aud hence knonn as coal measures It is 
sufficient to state here— as the matter will be discussed in 
a later section — that the coal measures he in huge troughs 
formed by the folding or erosion of the earlier palaeozoic 
rocks Though of several age^ almost all the best seams 
belong cither to the late palaeozoic (permo-carboniferous) 
or early mcsozoic (tnassic) 

The nxlh area is the huge Artesian Basin (6), ex 
tending from the Gulf of Carpentaria almost to the South 
Australian gulfs. It is by far tlie most extensive formation 
whicli his been adequately mapped in Australia and is of 


’ No loDzer worked 
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great economic importance; In its relation to stock romes 
and irrigation it forma the subject of a separate section. 

In the teventh section are gronped the tertiarr and 
recent rocks. They comprise large areas of sediments dne 
to the action of existing rivers, as m the Gulf Conntry 
in Qneenaland, and to the latest movements of elevation 
in Australia, which have raised marine sediments into 
dryland, especially aronnd the Murray Mouth (see Fig. 23?. 
Other areas of new land — speaking in a geological sense 
— are found in i^ullarbor Plains (near the Austrahan 
Bight). 

Lasthj, one of the most interesting areas of recent land- 
growth in the ^orld may bo mentioned — the coral rock, 
gradually spreading over the sinking Qneenslaud conti- 
nental shell Tbb hngo deposit of limestone extends fo? 
1,250 miles and has an average width of 35 miles along 
that distance, ilany important industries have arisen in 
connexion with this formation, such as pearl -sheiling, 
b€che-de mer fishery, turtle-fishing, &c. It is also of great 
commercial importance as coostituting what may be termed 
a marine 'Grand Canal' largely used in Australian trade 
with India and the Far East. 

Having thus gummacized the broad topographical and 
geological features, au interesting correlation expressed in 
the table on pages 32 and 33 may be made. 

From the following table it will be seen how closely the 
topographical divisions coincide with the geological struc- 
ture of the continent Traversing Australia from east 
to west in Fig. 5, we see that the highest land consists 
of palaeozoic rocks (3)— by no means, however, the 
oldest sediments represented — bnttre&sed by granite, as 
at Kosciusko and New England. As soon as the low- 
lying belt, extending fit)m the Gulf of Carpentaria to 
the Mnrrar Month, is reached, a very much newer 
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formation — late mesozoic or tertiary (8) is encountered 
Crossing the Boutbem portion of this lowland we reach 
the very ancient limestones (2) and slates of the Flinders 
Range which are of Cambrian 0-C- oldest palaeozoic) age. 

The west of the continent consists very largely of altered 
rocks (l) which seem to hare formed a land mass since 
rery early times, and m winch few fossiliferous beds occur 
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TUej’ apparently are the wom-dowu bases of a much 
gi’outcr elevation, but their geology is not yet woiked out. 
Around the Australian Bight is an area of late sediment (7), 
pro\isioiially classed as Tertiary, and on the nest coast 
there is a fringe of palaeozoic <5) and later sediments, 
sonienhat icsembling — but not so evtensive as — tliose on 
the east. 
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CHAPTER III 

FACTORS GOVERNING THE CLIMATES OF THE 
SOUTHERN HE'MISPHERE' 

For an intelhgent grasp of the Economic Geography of 
a large area like Australia it is essential to study carefully 
the physical couditions which control the life and industry 
of the continent Of these physical controls those of 
climate and geology are of especial importance. Quoting 
a well known wntcr ‘Large commercial relations can 
eiist only between large populations, and these are found 
in those temperate or tropical regions that are best adapted 
to support human Jife Unfatounble climates have small 
populations and little commerce no large industries except 
mming can thrire where cltmale does not permit largo 
agriculture or aaimal raising 

Hence the problem of commercial supply is based very 
largely on a study of climatic conditions ^nd it wiU be our 
endeavour to explain in some degree tbe httle-known aud 
rather vexed question of the factorsgoTemiDg the climates 
of Australia. 

In the first place it will readily be recognized that an 
area of land extending from JO* to 45® of latitude wiU 
embrace a variety of cbmates Indeed Dai win in 
the extreme north has a hot moist climate like that of 
Trinidad (West Indies), abile tbe climate of Tasmania 
has often been compared to that of England. To under 
stand clearly therefore tbe various conditions govenung 
this vast area it is well to study the meteorology of the 
belts of the southern hcini..phere on the equatorial side 
of45®S 

' The subjects of Chspters III end TV ere treitled piach more fuUr 
in the enters booh, Auitra2ki».Afeleor«tocy (229 lUiutritionsX Oxford 
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We raaj becia bj dedccing ia Icrjical f«*jn?ace. 

T^hat woTild be the cKat^tic p-eaoaeaa on a liat'v/nary 
uaifoTia giobe eaclc*^ la a shell of air ; ncr/ndiy. the 
tSect of the rotation of the Earth Crom irest to eart oa 
•Ti'hafTitenj : thirdhj, the seasonal changes brocaht aboat 
bj the rerolatioa of the Earth roend the Saa ; and 
/ourOJy, the rarutios' ari'isa from the sjaeirbst cosples 
di*nabatioa of land ard sea oa otir globs. 

One night rcssonablr eipe'-t to ob^rre the foilowmg 
ph»n:orafisa ca a stahopory At the eqastor the 

atrDO=plierie lajer b heated stroa-iy and expaad.*. It b 
therefore lighter thaa a correrpoadiaz buH: of the colder air 
Ix-Tond, and the latter Cows ia aloag the surface from 
north aad sooth. The wana air i» therefore displaced 
npTrard3, foraiag a belt of reladrely lo^r pre?*are at the 
EurCice all along the eqcatortal beU. Frcn thU belt the 
npper portiosj of relatireJy tidi pressure cOTtinoalJr 
etreaa poleward® and tba® the priaary artmlauoa of the 
air arises ; a surtu^ niad blowing to the eqoator, aad aa 
derated wind blowing/ron the eqoator fsee Fig. 6;. 

At the Soatb Pole there is prol/ibly a great ebUiag aad 
descent of the overhead air— wtecce it Tvoald £ow bach 
to the equator along the surface as a south wind 

Eat sa CTea greater fector in the control cf the rirctila- 
tion is the rotation of tie glob^ wf.;ch has a profoTisd 
eSect 03 this OQn[*:;ratiTeIy suaple circahuioa. We fcno-r 
that each point oa the eqoator is norfag from west to 
east with a velocity sp/proechiag eighteen miles a ciacte 
The velocity decreases toward® the poles, where it is zero. 
Witloct entering deeply into the dynamics cf the qaestioa 
one can readily tinderstaad list there wi3 be a consider- 
able dLdortioa impressed oa the path cf any object m-oviaz 
along a meridian. 

This defection due to the I^rth's rctatioa has been 
C 2 
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mathematically inTcatigated by Ferrel and others, who 
deduce the general law that all bodies (includiog ^r) 
moving in any direction in the southern hemi- 
sphere have a tendency to be deflected to the left. 

We must therefore modify these wind directions so 
that the more correct paths are as shown in Ftg 6 Thus 
the surface wind near the equator becomes the south east 
Trade Wind, and the surface wind from the Pole becomes 
the South-east Blizzard. The upper return-current from 
the equator changes from a iior^ wind to a north nest 



Fjq C Chwt {tfttuics o{ the CirroUUon on & Routing Globe On 
the left the tnndaaresboiro in elevation 

wind, and ultimately becomes a west wind when it 
reaches temperate rcgiona’ 

Tlie chief effect of the Uarth’s rotation is to produce 
belts of liigh and low pressure in temperate legions. M e 

’ A eitnple d^nainical ezsRiple mar make thu clearer A etone 
thrown IQ a eoutherly direction from an eoet-bound express tram is 
deflected with respect to the freUtiTely Blow moving) earth end can 
be compared to the air in the southeru anti trade winds The stone, 
to an onlooker, would appear to come from the north west. In a 
aimilar manner the original return trade u converted into a westerlf 
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hemi'spliere, it tviII obTioody be an advantage if ire can 
discern any ‘design in tbe relative positions of land and 
«eai A reference to Fig 8 will show that there is some 
such design, which Professor J W Gregory has termed the 
Antipodal arrangemeat. 

It will be seen that the circular Arctic sea is opposite 
the circular Antarctic continent, and that the three great 
oceans (Atlantic, Indian, and Pacific) approximately alter 



Fig a Tbe Sytsmetrical Bsrih pUn (Baaed on Loirthian Green 
«nd olbeta ) 

nate with the continental masses of Eur Africa, Asia 
Australia, and America. 

Whatever be the value of this deduction with regard to 
the origin of the Earth s surfiice features * there is no doubt 
that it 13 very helpful ra discussing various aspects of 

* Tbis eubject *nd ita bear dt oa the 'Plan of the Earth and »la 
Causes u discussed by J W Gresorr m the Gto^phtcal 
IS99 vol uu p 22a. 
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Austral Meteorology, sucL as the eddies in the Great Belt 
of Southern Anticyclones (see page 43'> or the correlation of 
Climatic Regions i page 59). Moreorcr, as the southern 
heruUphere contains the oceanic belt in this Antipodal 
arrangement, it follows that the lands capable of com 
mercial development are much smaller south of the 
equator than in the northern hemisphere. 

Dividing the Earth’s surface into isothermal zones 
according to Supan’splan — where 3i*F and 6* F. for the 
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coldest month, and mean annual tenoperatnre, respectively, 
are chosen as the significant temperatures (see Fig. 9> — we 
get five zones on each side of the equator. The following 
table shows approxiraatelv the land-areas in square miles 
(from Blackio’s Atia;?) . 


Aa. Zijne. 

1. Frijiii 


SvrOMtrn Lands 
7 mtUtoosq in 


Cocl tecsrwvite 
Wana temperaSe 
Semi-tropical 
Tropical 


10 cunioa ,, 
i } millioii „ 
8 nuUiin ,, 
7j millinn „ 


So'if^eni Lands 
J»one of economic 
importance 

5 tnUliOQ sq m. 

4 milbon „ 

6 millioa 


The zones 2 and 3 may fairly be said to contain all the 
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great manufacturing interests in the woild and to be 
tbe most favourable for white colonization In tito 
northern hemisphere these comprise nearly fifteen million 
square miles m the southern hemisphere only two 
million lie ivithin the favoured region 
Having now emphasized the peninsular or insular 
character of the southern lands the discussion of their 
meteorology may bo resumed 
The winds of the southern hemisphere obey simpler laws 
of circulation than do those of the northern hemisphere. 
Tins IS due to the fact that the southern hemisphere offers 
much less irregularity of surface, consisting for the 
most part of large ocean areas. 

■Want of space forbids more than a bncf account of the 
way to which the distribution of land and water modifies 
the atmospheric conditions of the surface of the southern 
hemisphere and more particularly of Australia. 

Tho enormous land bulk of central Asia exerts a strong 
influence on the northern portion of Australia During 
July (the northern summer) the hot air rising over 
Southern and Eastern Asia draws in surface supplies 
(monsoons) fiom the south and undoubtedly reinforces the 
south-east trades in Northern Australia (see Tig 14) 

Dm mg tbe four months of tbe southern summer the 
south east trade is replaced by variable winds in this 
region During December (the southern summer) tl e 
north west of Australia becomes strongly heated (see 
Fig 15b) and the cooler air from the north flons in (being 
heavier than that in Austiaha) and may be imagined as 
displacing tbe lighter mcilinm much as mercury displaces 
water Actually no great bodily transfer tales place the 
temperature-change being effected largely by conduction 
and by convection currents * 

‘ In eonvetlum the fttraospbera u wanned currents of air in 
K>iufucfit>n by contact with tbe earth or cea. 
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As will be explained in the section on Australian rainfall, 
these monsoonal winds from the north are the chief rain* 
brin^ers of North and Central Australia. Tliat portion 
of Australia Ijing in the temperate zone (by far the most 
important industrially) is, howerer, dominated by a series 
of huge eddies in the atmosphere, gradually moring to the 
east, which are known aa the anticyclones. 

IjCt us consider the path of the return-trades once more, 
as shown in Fig. G. Tl)ere are eercral outstanding facts 
on which to base our hypotheses. At the equator the 
ascending air must flow poleward, as explained previously. 
At latitude 40“ S. (‘the roaring forties), a very constant 
wind blows from the west and Is known as tbe ‘Brave 
West Wind'. Between these two belts we have a zone in 
which the surface air moves as a system of great whirl«, 
while tho whole moves bodily to tlio east. Finnllj, 
observations have sliown that at consitlewblo elevations 
above sea-lovcl in New South Wales a fairly constant 
nestcrly wind is blowing which may bo in a contrary 
direction to that experienced below. This has been 
shown by balloon flights, and by the records of the 
Mt. Kosciusko Observatory at an altitude of 7,000 feet. 
There would therefore seem to be some foundation for the 
theory that the ‘Brave West Winds' are practically 
continuous with portions of the counter-trades. 

Meteorologists are notycl certain as to the cause of these 
vast eddies called cyclones and aiiticjcloncs. In temperate 
latitudes tiicy may be due to local ‘centres of conflict’ 
between great belts or waves of air fioni equatorial regions 
and opposing cold naves moving away fiom polar regions. 
Along this polar front portions of tho moist warm air 
appear to be entangled betneen tongues of colder air and 
converted into the eddies of cooling air nhich we call 
cyclones Conversely the anticyclone is formed on the 
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boundary between the western 6ank of a polar current and 
the adjacent tropical carrent This theory is due chiefly 
to Bjerknes 

It IS however, probable that variations in the heating 
of the upper air and in tlic resultant movements of 
the atmosphere also help to cause the anticyclones (high 
pressure systems) and (^clones (low pressure systems) 

There is no doubt that there is an almost permanent 
Anticyclone in the Indian Ocean (as in other large 



Fw 10 ThePr«ssQKCmli«ntm«aAttttevclon6toreuthee.ic oot- 
wards radially (*4 m A) Ti e Ferret mution effect acta tn oppoaitioa, 
so that the winda blow patallel t« (he laobara (as in D). At the autface, 
however earth fncti n weakens the Ferret effect, and the winds blow 
as to C, KB The eddies are usually as m Figa llsandlZi 

ocenns) situated where the Antarctic current sends a body 
ofcold water into the Ttopics These ‘centres ofaction’ are 
‘foci* in the high pressure belt explained previously 
From this large area of High Pressure smaller Anticyclones 
bud off as it were, presumably when the accumulation 
of air exceeds equilibrium, Tliey cross over Australia 
from west to east about once a week, moving at about 
400 miles a day 


Each Anticyclone (or Hian) consists of an eddy about 
2 000 miles across consisting chiefly of descending air 
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Two chief factois affect the air composiag it. The surface 
air IS trying to moTC radially away from the centre of high 
pressure (along the ‘pressure giadient ) , and the effect of 
the rotation of the earth (by Fcrrei s law) is to oppose this 
foi ce and make the winds blow around the centre to the 
left, and along the Isobars ' (see Fig 10) Thcirmotion 
IS counter clockwise in the southern hemisphere 

For reasons which depend chiefly on the friction of 
the earth there is a tendency for the outward pressure 
effect at the surface to be stionger than the lotation 
effect. Here, therefore the winds blow around the centre 
but tend also to leave the centre, as shown in Fig 10c. 

We are not hcio much concerned with the weather 
which accompanies an anticyclone But since the air is 
descending it is compressed and Iicated Hence it absorbs 
moisture (see page 46), and as a result the central region 
of an anticyclone is always clear and rainless The 
winds at its front (east) arc from the south and ore cool 
and often ram bnugers. At its rear arc noith winds from 
the interior which are very hot m summer (see Fig 11 b) 

\Ucmating with the anticyclone are a set of comple 
mentary eddies called Cyclones (oi Lott's) These occur 
in two belts m our region. Tropical Lows (Fig 12 a) 
are common in summer and often horer over oui northern 
areas for many days before tliey more to the south east 
Antarctic Lows (Figs 11a and 11b) arc common in winter 
and move more regularly to the east along our southern 
coasts. 

Almost all our rainfall is due to these two types of 
cyclones * They are smaller m area and much more 

‘ Isobars »re I nes of equal faarometne pressure The isobar of 
“9 9 inches usuall? separates 11 ghs from Lows m Australia Ths 
cen^e of a High is about 30 3 and of a Low about 29 5 inches. 

’ The word cj/done should not be nsed for local very destructirfl 
stems (tornadoes) or for the hamcanea which derastate large region* 



l^ACTORS GOVEBNIXG TUE CUJUTES 45 

irregular tbau the anticyclouea. They are lai^ely regions 
of ascending air — which is chilled and deposits its 
moistui-e (see page 46). Ilence they arc always cloud 
fomers, and their isobars are usually much closer to- 
gether — which implies strong winds. 

The winds around an Australian cyclone blow clock- 
wise, and (at the surface) spirally towards the centre. 
The winds at the cast or front of the eddy are from the 
north It is the cooling of these tropical winds tliat causes 
our cliief i.iinfall At the rear of a Low (or cyclone) the 
irinds are from the south. 



CHAPTER IV 

THE RAINFALL OF AUSTRALIA* 

Thebe is a loose phrase much used by i-ain prophets and 
others to the effect that ‘mountains attract the ram 

ey hare noted the fact that in general mountains are 
wetter than lowlands , but as the explanation is by no 
means obvious it will be well to explain briefly why the 
wetter regions of Australia are so closely correlated with 
the highlands of the continent It depends essentially on 
a simple physical relation between water vapour and the 
atmosphere. 

A cubic foot of air will carry eleven groins of water 
temperature remains aloie 80* F 
( 1 C emperature is the dewpoint for that amount of 
water) But as soon as the air is chilled— no matter by 
what method whether by elevation or by transfer to 
er regions at the same Icicl or in any other way— 
a proportion of this vapour will descend as mist or raia 
rno“®T^i •^“ced by twenty degrees (to 

/Cl * about balf its water vapour contents 

1 I**® If reduced 

to 20 F It will lose all but one gram of water 

It a wind carrying moisture comes to a range of moun 
toms across ite path it ,s compelled to ri»e to surmount 
Roughly speaking an ascent of 3,000 feet 
de'n-/’/^ f ° 10® F , wliereas to attain the same 

degree of coolness by moving along the level towards the 

* See foot note p 3i 



48 


AUSTRALIA 


July, Fjg 15 c) Especjally favoured are the three or four 
regiooa which project southward These are Swanland 
(or south west of West ADstndia) the three peninsulas of 
South Australia Southern Victoria, and Tasmania. Only 
the coastal riinge north of the Bight benefits. 

Vs the sun moves southward (after June 21) the 
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whole air circulation also swings south until in midsummer 
(when the sun is vertically over our tiopics) the whole 
northern portion of the continent is in a favourahle position 
to receive the monsoonal rains (Fig 15 c) But this 
effect does not reach far south. 

Vustralia is most unfortunate in that so large a pro- 
portion (nearly 40 per cent ) of her area lies in the and 
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latitudes between the summer rain areas and the winter 
rain areas. If Australia could be moved 10 degrees 
(700 miles) to the southward, we should be right in the 
path of the Antarctic Lows ; and Australia would resemhle 
U.S.A in her vast areas of well-watered agricultural 
lands. 

The arid region between the two tj-pca of rainfall is 
dominated by the Trade Winds.* Those blow all the year 
round in Queensland and Central Australia, and for eight 
months of the year in North-West Australia. Their effect 



is good on the east coast, and very bad in the interior and 
iu the west. All along the east coast to the north of New 
South Wales the winds blow from the Pacihc to the land. 
They are moist onshore winds, and give the heavy 
rains which rise to 165 inches a year at Harrey Creek near 
Cairns. As they pass inland their effect is less and less. 
They warm up, and so tend to absorb moisture, for 
they are gradually approaching the equator. So that 
when they reach Central Queensland these south-east 
•winds are useless as imn-bringeis — and they are drier and 
* S«6 Table o{ EUintall «£ Woild on p 51. 
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dner as we proceed to the centre and across to the west 
coast Thus the and patch of west coast near Shark s Bay 
IS nature s compensation for the abnormally heavy rainfall 
on the opposite Queensland coast 
The infrequent rainstorms m the interior are due to 
erratic thunderstorms or to infrequent monsoonal 
tongues such as that shown in Fig 12 B. (The effect of 
this lack of rain on settlement is discussed m Chapter I ) 



Via 15. Seasonal Rainfall Curves. Contrast the summer rainfall 
at Darwin the winter tai fall at Perth the autumn rainfall at Sfdoer 
and the uniform rainfall at JUelbounie (SeealsoFl" 15 a) 

It has often been stated tliat if Australia had high 
mountains in the interior all the desert would disappear 
This 13 not true The MacDonnell Ranges rise to 4 800 feet 
and their effect is almost negligible. Moreover, in similar 
latitudes in South America there are mountains 20 000 feet 
high and yet their flanks receive a poor 10 inches of ram 
m the year Probably it would be better for Australia if 
the greater part of our and interior were part of the sea. 
Perhaps the better raiofall in the centre in Tertiary times 
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was m part doe to the inland sea which extended far up 
the Murray basin. 

Since so email a proportion of Australia {154,000 square 
miles, or 5 per cent) is otct '2,000 feet 1^6 topographic 
factor docs not affect large areas. But it is very important 
in the most closely settled regions. The Darling Scarp 



PlO. 15 4- 


iicar Perth receives 40 inches, and is covered with mag- 
nificent Karri gums. The Flinders Range in South 
Australia causes the 10-inch isohyet to be carried nearly 
200 miles north into the arid interior. The Otway 
Ranges and Strzclecki Ranges in Southern Victoria are 
simUavly benefited. To the east of these ranges the 
02 
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country lies m the ‘rain-shadow* of the westerly rain 
winds, and so arise the locally dry areas of Geelong and 
Sale. Every plateau and valley along the east coast shows 
the great effect of elevation npon rainfall — but this aspect 
IS discussed in greater detail in later sections. 
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The rainfall in Central Australia occurs at rare and 
in egular intervals, generally in the warmer months, and is 
often associated with thunderstorms 1 Iiave staited out, 
under apparently normal weather conditions, in the and 
regions cast of Lake Torrens — where not a drop of ram 
had fallen for nearly a year — and within half an hour I 
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have been driten back by & tremendous rainstorm which 
flooded all the creeks and covered the whole district with 
a sheet of water. Tiie meteorology of the desert rainfall 
has not been investigated, but probably here— as else- 
where — these sudden and violent rainstorms are due to 
unusual instability in the atmosphere. If a pronounced 
difierence arises between the temperature of the lower 
warmer air and upper cooler air, the former tends to rise,' 
and may ascend to a point where the temperature is a good 
deal below the dew-point. Hence drops of rain form and 
these gradually coalesce. At the same time the electrical 
charges which always exist to some degree on their 
surfaces are added together, and finally become too con- 
centrated for the reduced surface areas of the coalesced 
drops. Hcnco the electric discharge which usually 
accompanies such storms. 

The causes which produce rain along the east coast 
ore not quite so simple. The anticyclones move along 
tracts which usually pass over the region between Brisbane 
and Melbourne. In an anticyclone the frontal winds are 
from the south-west or sooth, and these are rain-bringers 
of some importance along the coastal fringe. But it is the 
Tropical and Antarctic Lows which give us \iearly all our 
tail! in the east. 

la Figs. 11 and 12 arc shown three very important 
types of cyclone (or Low). The Tropical (in Fig, 12 a) 
draws in Ararra moist air from the Tropical seas. On 
reaching the area of low pressure the air rises, is chilled, 
and deposits its water contents as explained previously. 
Next day the whole system may have moved 600 miles to 
the east, and the rain is gradually carried across the 
continent. This typo of storm gives rise to much of the 
raia in Queensland 

Russell (in his p. 125) states that this int«rcbanse ot 

sir will take place if the decrease of temperatore with height is greater 
than 0 5S of a degree in 100 feet. 
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continent. Alttongb in certain regions ttcy form dense 
masses of timber, as in Gippsland, yet in general they are 
of an open park like character with bttle nnderwood. 
For this reason grass grows fairly well in these regions 
and they are eminently Bnited for pastoral pnrposes. 



Fia 16 VeceUbon. K B — tfatss u *0 aeacia, mallee la 
• enc&lfpt. Tbe reciona loerEe into eub other 


They differ greatly from tbe Coniferous Forests of 
Farope — so thick that the ganlight docs not reach the 
needle-coTefred carpet beneath— or the shady groTCs of 
oaks and beeches with their swelling masses of foliage. 
It is, however, incorrect to say that the eucalypts give no 
shade, for many have qnilc broad leaves. lYhcn they are 
young all have a comparatively close foliage, but as they 
grow old they n-snally become gaunt, sparsely leaved giants. 
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tracts supporting some salt bush The Higher Steppe 
includes the Highlands of Central Australia, and portions 
of it are •well grassed (see pages 122-6) and support 
clumps of the acacia called ‘mulga 
Between the grassland zone and the de«ert' flounsh 
the indigenous salt bush and blue bush.* These are 
characteristic of the country receiring about 10 inches of 
rainfall a year and are both low fleshy leaved ehrubs, with 
a characteristic grey colonr, on which sheep feed eagerly 
This zone gires place to the monotonous wastes dotted on 
the sketch map, where the wind his swept the sand into 
long parallel ndges, while the only vegetation consists of 
thickets of wiry ‘ mulga* (a low acacia) and the pncLIy 
porcupine grass * Here is no possibility of permanent 
pastoral occupation Indeed it is only m winter that 
enough water and feed exist to allow the explorer to 
cross (p 120). However, a permanent stock route has 
been established between Nortbem Territory and Western 
Australia and also between Marree (South Australia) and 
Quecnalaod (see p 157 and foot-note p 21) 

There is one small region in Australia where another 
factor — elevation — greatly influences the vegetation In 
the Anstralian Alps in the south east, the land rises above 
the tree-line, and here an alpine flora appears when the 
snows melt But the sturdy ‘mountain gums' rise to the 
5,000 foot level, so that the alpine area is quite small and 
of little economic importance It is somewhat larger m 
Tasmania 


‘ See FiCTre 27 on 113, abop III 

* A. good account o{ theao valuabb nabra fodder planta is (tiren bv 
bir Maiden in the Aev ‘ionlh WaUt Fear Book, 1905^ p 'Ji. 

' Tnodvi tmlaiu or faUe cpimfex 
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conueiion with that branch of ecouomica dealing with 
supply and demand. For it will be seen that the products 
of any one of these analogous regions are those of the 
others, or if not already there will probably thrive if 
introduced For instance, China grows siU^ and tea, U.S. A 
grows cotton, New South Wales at present has not passed 
the eiperimental stage in any of these crops but (apart 
from labour conditions) there 13 no geographical reason 


nby they should not do well in certain portions of the 
mother state of Australia. 

This line of research has been ably developed by 
Dr Uerbertson,' and Fig 17 is based 00 his map, being 
altered, however, to suit Australian conditions. On this plan 
Australia may be divided into sixcUmatoIogical regions. 

1 Savanna (Sudan). 4 Rivcrina. 

2 Desert (Acid). 5 Victorian 

3 Eastralian. (> Tasmanian. 

1. Savanna. These icgious consist of moderately cle- 

’ Kstural Repotu*, Geoa Journal, toI xzr, p 300, 1005 
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rated asd sparsely timbered country simated fcenreea 
tie tropics and iLe equator ; tbey hare a ho: chmate 
rritb summer rains, and are not rreh situated for ^bite 
feiminj In the Austruliaa proriace cattle and sucar are 
the only lar^ industnes teiclcdinu ratninz'. Allied pro- 
rinoes are Sudan and Southern BraziL In these countries 
larpe crop^ of rice, su^, tobacco, rubber, and cottcu. 
tt^ther rriih le?.? important products, are zro^ru. and 'rould 
probably fiourish equally Kell b the Austrahan prorbce. 

2. Desert cr Arid. In the Australian pronure mih 
a ruisfall les ih-'in iv> bches a year, the marub is used as 
pa«torul land, and what may be termed ‘oas®’ occur, 
e-T^ally near the MacIX anell Ranre*. As b the other 
repion^ Sahara. Kalahari. Atncama, Arabia Arirona, it is 
03Jyspar>elyinhabited,ciriliratioa conceminc itself with the 
prcserrarioa of trateUbp routes byceans of artiSdal water- 
ropply. Howexer, where rich mberal deposits occur, aa at 
Coolzardie, Atacama larre setUemeDis may fiourislL 

3. Eastrallaa, This compri'^ b Australia the Eastern 
and Central Dixirious of Xcw South Wales and SouUieru 
Queensland. It is characterixed by z- w arm , temperate 
climate (-Jo'-TO®) harbar a moderate rainfall, mostly 
falling b summer, vuryinz from to 70* Eccording to 
the dismnce from the ccast. It is pre^emineady a fanainz 
country, beiim dexoted largely to dairying and small crops 
generally. Csttle pay well b the more elexated region*. 
Allied rezioia are Chinn and Ehstera U.SA., where, how- 
exer, the winters are much colder. Hence, b addition to 
the aboxe iterm, silh, cotton, and tea cay be cited as 
possible products of azriculture- 

A Riverina.* Tcis came is giren to the western 

* Hfre tie ci^e Ttirgr— j t* «.« a eite^ed 

to tie * Ftatu** ti K S ^alss ir>i t£ S. VT. <^sei3- 

fcd. SeeHz 2L 
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region of New South Wales watered bj the lower portions 
of the great tributaries of the Murray River, i e. Lachlan, 
Miirrumbidgee, and Murray itself It is thus a region of 
interior lowlands with a warm, dry climate, excelling 
in the production of wool and wheat Allied regions are 
found in the prairies of N Atnerica, the pampas of S 
America, and the plains of Southern Siberia. These are 
also great wheat-gron ing regions, and are ahead of Australia 
in that respect, but as a wool raiser the Rircnna country 
IS perhaps the best in the world 

5 Victonan These regions have a warm, temperate 
climate, somewhat colder, howercr, than the preceding 
The greatest rainfall is la the winter. At this period 
the Sun mores north and is followed by the general wind 
system Hence Southern Australia is brought more under 
the influence of the moisture laden westerhes whose track 
IS smith of the continent lo summer Analogous regions 
are the Mediterranean countries, Cape Town, A& As in 
Australia, these pionnces excel m tlie growth of vines, 
olives, cattle, wheat It will be noted that though the 
products are the same la both nortliem and southern 
regions, yet the times of harvests differ very consider 
ably in the two cases, a fact of increasing importance 
in connexion with the supply to the great northern 
populations. 

6 Tasmanian. Cool, temperate climate, consider 
able rainfall, and snow by no means rare Chief products 
are fruit, sheep, minerals and timber Similar condi 
tions resulting m similar products occur in New Zealand, 
Western Europe, British Columbia, and South Chile It 
IS noteworthy tliat their waters are usually good fishing 
grounds, while the climate is one of the most pleasant in the 
•?> oi Id. 

(Reference should also be Bude to the table on pngo M ) 
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TflE CLIMATIC COKTROL OP SETTLEMENT 

There can be little doubt that climate is the major 
factor in determining the permanent settlement of the 
various regions of the earth. It controls agriculhire 
and gazing, which in their turn largely determine manu- 
facturing industries. It controls comfort and healtli — 
very potent factors in the spread of white civilizations. 
In fact were it not for certain valuable minewl deposits, 
one would find that practically all the main centres of 
white settlement could be defined in terms of temperature 
humidity and rainfall 

Similar controls no doubt operate in connexion with 
other races. Pi'obably the black race flourishes within 
narrower limits and the yellow race witljiu wider linuts 
than the white rac^— but a very short survey will show 
that the Australian Commonwealth contains regions akin 
to those inhabited by types of each of the great races of man- 
kind.* {See pages 220-4 for a <Uscussion of native races.) 

Thus, in regions akin to Tasnuinia are the tall fair-haired 
Nordic races. In those Mediterranean lands like our 
south coasts are ‘ Alpine roundheads ' and short, dark 
Iberians as in Spain. In Egypt and near by are Semitic 
peoples, Copts aud Syrians, who dwell in regions like 
our Riverina. In the true desert are the Tharegs of 
mixed origin. 

The yellow Kirghiz of the Caspian steppes live in 
regions akin to our Artesian Easiu ; the Chinese inhabit 
lands of the same climate as New South Wales. 

The savannas of the Sudan are like those of northern 

' See llie writer’s book ITnrironineni and JJace (Oxiorf, 1&27) where 
ncixl distnbotioD u fully duea&,ed. 
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AvatraUa but are peopled by pure negroes TUe south 
of India closely resembles our north west coasts, and 13 
inhabited by dark Dravidians of doubtful ancestry * 
Here, indeed, is a dirersity of peoples whose whole 
Bcbemo of life is largely determined by their environment 
In Australia the environment is as diverse and it is logical 
to assume tint 2t will cxeit a potent if slow and hidden, 
influence on Austrabans. 
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not much benefited. Thiis tropical Australia is much 
hotter than any region to the north of it, and hence the 
‘ heat equator ’ must be drawn through Wyndham (W.A.) 
and Darwin. 

Indeed Xortb-West Australia is one of the four hottest 
regions on the earth, and Wyndham has an onenTjable 
position as probably llie hottest moist locahty where 
meteorological records h\Te been taken. 

Elevation, lai^e portions of British tropical areas 
are luckily situated at high altitudes. Thus in Rhodesia 
00 per cent, of the area is over 2,000 feet This lowers 
the temperature some 7® F., and is a vital factor in 
regard to settlement 

In Australia only 4 per cent of tropical Australia is 
high enough to bcuefit in (his respect In fact the 
Atherton Plateau in ^orth-East Queensland is the only 
important tropical plateao. It is about 12,000 square 
miles, and two similar areas on the Tropic (in the centre 
and west of the continent) exhaust the Ust 

Range of Temperature. In cooler regions a moderate 
range of temperature is desirable, in hot regions the 
greater the range the better. It is only in the north 
of Australia that this factor is of importance. Unluckily, 
on the coast the proximity to a warm ocean (whose annual 
range is only a few degrees each side of 80“ F.) keeps 
the land temperatures constant. Thus Darwin has an 
average of S-4® F. in July and of 77* F. in January ; n-hile 
Thursday Island has a range of only F. 

Rainfall. IVe ha> e discussed earlier the average rain- 
fall and the season of the rain. In the south conditions 
are favourable for crops — for the rain falls chiefly in 
winter just when our main crop (wheat) benefits from the 
fall A dry summer is advantageous, for it ripens the 
grain well On the north coast nature is not so kindly. 
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Here the rainfall occurs wholly in summer, and for the 
BIX months of winter not a drop falls. This has a great 
bearing on the vegetation No tropical shrubs, lianas, 
ferns, Ac , can survive the winter drought, and consequently 
there is an almost total absence of true tropical forest 
m the north Hence we realize that the 62 inches which 
fall at Darwin are much less useful than the 40 inches 
which fall in Southern Victoria 

A factor of even greater importance is the reliability 
of the ram Northam (neat Perth) has 15 inches of ram 
It falls regularly, just when it will benefit the wheat crop 
Roeburtie on the north west coast also has an average of 
15 inches a year But in 1900 there fell 42 inches , and 
in 1891 there fell less than one inch ! Proceeding along 
these lines wc can determine where the rainfall is reliable 
and where it is not, and as a result wc get the two ruled 
areas shown in Fig 1? iii each of which a vniiation from 
the noimal of 40 per cent is to be expected 

Fig 17 A shows us that tlio rainfall of the northern half 
of the and region (see Fig 13) is much less reliable than 
the southern half Hence pastoral occupation will be safer 
along the new Trans Continental Railway than it will m 
regions with sunilar low rainfall m the Territory It 
shows us that the Barkly Tableland (south of the Oulf of 
Carpentaria) is a very uiipiomisiog field for agriculture — 
though wheat-growing has been 6ci lously suggested. 

Wet Bulb and Comfort. The best test of a tropical 
region as to its habitability is probably by the wet bulb 
thermometer Regions with a hot moist (muggy) climate 
show high wet bulb readings Regions with hot dry 
temperatures show very much lower wet bulb rcadinga 

The average monthly temperature of 70* F. (wet bulb) 
has been adopted by some writers as the limit of comfort 
for our race. This means that when the average wet bulb 
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remains above 70° F. day after day for months at a time, 
conditions are not favourable for close white settlement 

There are usually many unpleasant muggy days in 
Sydney in February, and a few occur in Melbourne. 
Yet Sydney has no month approaching an average of 70® 
wet bulb. Brisbane baa two such disagreeable months, 
and conditions become continuously less attractive as we 
travel up the coast At Macbay there are six such un- 
comfortable mouths, and at Thursday Island there are 
twelve. Lines are drawn on the map in Fig. 17a to show 
the number of months of this nature. 

It is possible that the steady winds of the Tropics do 
something to counteract these high wet-bulb readings. 
But those climatic conditions obviously make it very 
difBcult to establish agricultural setticmeuts along our 
northern coasts. There are. Indeed, only two or three 
farmers in the Territory. 

One great asset these coasts possess— their remarkable 
freedom from such tropical diseases as yellow fever. 
Even malaria is rapidly diminishing in importance. 

Speaking generally, therefore, tlie region west of the 
line A B (in Fig. 17 a) is a pastoral area, and as such it 
must be developed. We need more wells, tanks, and 
artesian boros to tide them through the long nmter- 
drought. Wc need more railways to open up the better 
country , and to ensure the safety of the flocks in the 
long droughts which will continue — at frequent intervals — 
to curse the inland regions of the Commonwealth.* 

‘ Tins aspect of the control of settlement is developed in the writer's 

K per, ‘Nature versus the AustrAliin' (Commerce and Industry, 
elboume, ISCO). A latcc and more complete account appears \n 
the writer’s I’residential Address (Section Jb.), Aus Assoc Adv Sci , 
Wellington, 1923 



CHAPTER VIII 


THE EASTER niGHLANDS OH CORDILLERA 
AREA 


Introductioa 


Although the chmatological rt^tons of Chapter VI 
are of the utmost value for comparison with similar regions 



A. Eastern Highland or Cordillera FCegtoQ I Queenslatiil Sigh 
lands, II, South esel LiUoial , IIL South eut Uighlando, IV, ‘lan- 

B Morraf Darling Basin I Cobar Peneplain , H, Western Plains , 
in Tertiary Sea 

0 South Australian lIiehHnds hnd Itifts I, South Australian or 
Cambrian Highlands, II, T ireiullift. 

D Artesian Disio I Eastern Division . II LaVe Eyre Basin 

E Great Plateau Region 1, Tropical Division , II, Temperate 
Division III, Desert Region 
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rn cthsr ccrrtinents, yet as rejrards Ita ph-jnccn^hj 

Australia caa be dere satisfiictonlT divided into £Te topo- 
irapbical resiocs Of the^e tfiree D, E) are well 
deSned, and t^o C; are sotneThat arbitrary. 

TA) Tits Eastern Eijhlands. 

(B; Hurray-Darling LowLands. 

C) SoTitli Australian Higtiands and Rifts. 

/Dj Tt 2 Great Artesian Basin. 

(E) The Great Tableland cr Flatean Region. 
Tte donmating fearare n the continent is the here 
ease of rery an'nent srhists, granites, and palaeozoic 
gedirnsets winch fora remoo E, and cocstitete the greater 
portion of the statee of West and heath Acstraha. Is 
fact they bnild cp one of the oldest land nagses on the 
globe. During later periods the Eastern Corddlera Eegicn 
(A) waa elevated afaore sea-Ie^e!, cot all at once, but prob- 
ably at the dcje cf the palaeozoic age nest of it was dry 
land. The aefilmf^nts dep/O^.ted between th^e two lazul 
areas hare been raised abo»e sea-IeTel in still later geo- 
logical times, and conrtitnte the Artesian and ilorray- 
Darlicg Regions iD and B). The geological history cf 
these regions is discussed mors folly later 
Eastern Highlands. This is a belt of ermtry which 
rons parallel to the <a.^cm coa*t from Cape York rcond 
to the month of the Jlcrray. It has an average width of 
150 miles and contains the chief moentarns in the continent. 
The sea’ward slope is la general steeper than that cn 
the west, and the Blue Moontnin Scarp (NB-W.), the bold 
front of whi'-h opposed the western march cf SPttlement, 
ui dirc<*tlj doe to a great fold which cccnrred in late 
Tertiary timf « and which bjw definitely altered the direction 
of several of the rivers (Le. Kepeaa ard Shoalhaven), 
Professor Gregory has pointed out the lank of uniformity 
in the stmetnre of this CorfiiHeni, Granite masses but- 
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tressing blocks of carboniferous sediments bmid the divide 
near the Grampians in the sooth ivest, slate and granite 
form the dome of Koscinsko (7 320 ft.) Granite again 
appears m the Xew England Highlands. The sedimentary 
formations from the loirer silonan to the tnas, with varied 
axes of uplift, have a part to the structure of the High 
^ods, so that it la not a uniform mountain range like the 
tertiary mountain chains such as the Andes. 

There are fonr natural divisions. 

In the north are the Queensland Highlands. 

In the sontb east the Cordillera 13 set somewhat farther 
back from the coast than in Queensland, and it is convenient 
to divide the region into two parts the South-East 
Coastal region (A 11) between the eastern edge of the 
elevated area and the ocean, and the South East High- 
land (A III), which may be conveniently assumed to be 
bounded by the 2,000 foot contour bne (see Figa 20 
and 21). 

The fourth region is Tasmania. 

The QaEENstAKD Highlands. 

The first natural division consists of the Queensland 
Highlands, culminating in (he BeUenden Ker Mountains 
(5,440 ft.) This region broadens towards the south, where 
it has a width of about SOO miles. For some 1,200 miles 
it IS flanked by the reefs of the Great Earner, whoee 
steep outer margin is some 30 to 75 miles from the coast 
line. "Within this wall, wliere each small reef represents 
a battlement, is an inland sea averaging some 20 fathoms 
deep, along which sail the steamers trading to and from 
China, India, and Japan. The trade in pearl shell, tortoise- 
shell, and b€cbe de mer is described in another section 
(Chapter XXII)k 
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The coast la in the main rocky, and la fringed with 
islands which are relics of the sul»idcnce of coastal ranges. 
Hence there are many good harbours though level agri 
cultnraHand is correspondingly rare. The river bottoms 
are devoted to sugar cane (see pp 21 1 14), and in the 
north, where a heavy rainfall obtains (Geraldton, between 
Caims and Townsville has 145 inches per year), all tropical 
productions are groivn. The chief towns are situated 
where the rivers enter the sea or at the numerous gold 
fields in the Cordillera. Coottown supplies the laora 
Goldfield, and incidentally New Guinea Caims is the 
port for the Chillagoe tin and copper fields. Sheep and 
cattle from northern Queensland and gold from Chatters 
Towers are brought by rail to Toivnsville The Btirdekin 
River enters the sea between Bowen and Townsville but is 
of much less importance than the other large nver draining 
the Queensland Cordillera, the Fitzroy» which debouches 
into Keppel Bay 35 miles below Rockhampton.^ Here 
a railway stretches some 400 miles inland and its course 
almost coincides with the tropic of Capricora 

The Talley of the Fitzroy will become one of the most 
populous parts of Australia, for sheep and cattle arc 
numerous and supply the large meat works near the coast 
Mt Morgan, until lately one of the richest gold mines in 
the world is 26 miles south of Rockhampton. TJio Dawson 
and Clermont coalfields, however, are probably the chief 
assets IQ this portion of the Queensland Highlands, though 
as yet they are an almost untouched source of wealth 
South of Rockhampton the Highlands increase gradually 
in height and culminate in the New England ‘massif , or 
block of elevated land, in New South Hales 

The same general features as tliose desenbed for the 
northern part of Queensland characterize its southern 
portion. Sugar ports, eoch as Bundaberg and Mary 
’ See llie well illuslralel piper on Ihe Tiliroy basin by T JarJine, 
Q Gtog Jnl, Dnsbane, 19”^ 
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borough, ako Ferre aa outlets to mining dL-triets such as 
Gympie and Kilkiran, A rery flourishing area of basalt 
country knoArn as the Darling Downs Is chiefly deroted 
to agrjeuiture. Tlie railway to Bri-^bane froto its thief 
town, Toonoomba, aI*o taps the Ipswich coalfields — 
the fitief coal area in Queen.'IanA The south-eavt coa«t 
of Queensland is free from coral reefs, but there are large 
sandy i-lands which '■omevihal iini*ede narigation, such as 
Great .Sandy, Moreton, and Stradbroke Islands Tlie 
capjtal, Brisbane, is situated in the isoutb t<i't corner of 
the State, and is partly for this reason much less a State 
ractropoUs than are the central cities of Sydney and 
Melbourne IVlth a population of only 7'0,Wd (1921), 
Queensland has alnaost as many Becoud class towns with 
OTcr 10,000 iiihabitanM as has Ntrw South Wale*, and more 
than Vit-toria, though the latter States haAc oier one and 
a half million inhabitants each Indeed, the hole popula- 
tion of Queensland is barely orcr one-third tliat of Sydney 
and two-third-, that of Melbourne 

The SotJTD'EAST Coastai. Regiok. 

Tbe South-East Coastal Region may be fcaid to 
extend from the Maephereon Range on tlie Quecnf-land 
border to the Jlount Garobicr district in the Foutb-eaet 
comer of South Australia, It is a etiip of land AAhich 
varies in vridtii as the lower river valleys are wider or 
more circumscribed. Tlius, in Ncav South IVales the 
Richmond and Clarence drain a tract of country 70 miles 
wide after they leave the Ijighlarids. Spurs from the New 
England Range isolate the emaUcr valleys of the Macleay 
and Planning, and then the coastal region epread.s out 
again into the broader valley of the Hunter River. The 
Tweed, Richmond, Clarence, Macleay, and Manning are 
grouped together as the North Coast Rivers. The rain- 
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fall is abundant and the TCgetation is therefore, in general, 
very luMiriaiit. The first settlers were attracted by the 
valuable cedar, but sugar-cane and dairying have 
since become of much moie importance. Murwillumbah 
on the Tnced, Lismoie on the Hiehniond, and Grafton on 
the Clarence are the main centi es of population. 57a' iga 
tion is impeded by bars in most of the rivci's, but ocean- 
going steamers dialing 11 feet of water can reach Grafton, 
which is 45 miles from the ocean. The Hunter River 
flats around JIaitland are renowned for their fertility, but 
are liable to disastrous floods, though the upper valley of 
the Goulburn — the chief Iributarj — is tho driest portion 
of the littoral (see page 129). 

Two fine harbours, Broken Bay and Port Jackson — both 
drowned river valleys iiuadcd % tiio sea— lead into the 
coastal belt in tl>e section farther sonih. Broken Bay 
receives the Htswkesbury River, >330 miles long, one of 
whoso tTibutaries, Cataract Ri%cr, rises only 2 miles from 
the coast (near Bnlli 40 miles south of Sydney), and flows 
west (Cataract Uiver), north-west (Mepcan liiNev), north, 
north east (Hawkcsbnry River) and south-east, thus forming 
a semicircio round Sydney. Port Jackson receives no 
river, the so-called Parramatta River being only an aim 
of the sea some 10 miles long. The pre-eminence of the 
harbour at Sydney is no doubt largely duo to this fact, 
no dredging being necessaiy to keep open tho deep water 
frontages. 

The trias sandstones of tho county of Cumberland are 
poor in plant foods (see p. IS), but an upper layer of clay- 
shales around Parramatta supports many orchards. The 
Hawkesbury Riier flats near Windsor and Penrith below 
tho Blue Slountain Scarp are the chief ngi-icultural areas. 
Tho coal-mining and dairying industries are discussed iu 
separate sections. 

South of Sydney the littoral bolt is much narrower 
for some distance. The first well-marked district is tho 
* Sco piper by Lesley Ilall, Ltnncin Soc., Sidney, 1926. 
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important Illawarra dairy country which eniroands the 
lagoon ‘Labe' Illawarra and the mouth of the Shoalharen 
Rirer In the ranges behind the d^iry farms excellent 
coal crops out As the rainfall is good this is one of the 
most flourishing districts in Australia. Bulli and Blount 
Kembla are the chief coal centres , while Nowra, near the 
mouth of the Shoalbaven, is the railway terminus and 
a collecting ground for agncnltural and pastoral products 

The South Coast region is confined to the nrer 
mootha. The mountain spurs reach the coast and contain 
many small mining fields (e g Moniya and Fambula) 
chiefly of gold and copper llomya (150 miles sonth of 
Sydney), on the nrer of the same name, and Bega (200 miles 
south of Sydney) are the chief towns, and, in common with 
the whole district, are devoted to dairy farming 

^Then Cape Howe is passed there is a somewhat different 
distribution of mountain and plain The littoral region 
becomes much wider than lo the south of New South 
^yaIes and merges gradually into the region called by 
Professor Gregory the Great Valley of Victona. The 
latter is separated from the sea by the low Otway Ranges 
and the Gippsland Hills to the west and east of Port 
Phillip respectively The low coast lands continue west 
across the mouth of the Murray to the Mount Lofty 
Ranges which constitute their western boundary (see 
(page 101) 

If now we examine the Victorian portion in some detail 
we see that Gippsland extends roughly from the Snowy 
River to Mount Dandenong near Melbourne. It is one of 
the most prosperous portions of Anstraha and one of the 
most interesting and beautiful The greater width of the 
littoral belt here is probably due to an uplift of the coast, 
which has added a wide etrctch of level country to Victoria, 
and led to the formation of the Gippsland Lakes 
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There la little doubt — as Professor Gregory points out — 
that the Rivers Tambo, Mitcdiell, Thompson, and Latrobe 
had independent entrances to the sea when the rocks 
which now form the coastal plain were laid down, ‘but 
now they have all been grafted on to one another till they 
form one system. The Gippsland lakes occupy the depres 
sions along the courses of the members of tins engrafted 
system * Sandbanks piled up bv the ocean currents have 
largely formed the seaward margm of many of the lakes. 

In the older rocks enclosing this coastal plain are gold* 
mining fields, of which WaDialla is the most noteworthy 
Sale IS the capital of Gippsland and is the centre of a hrge 
dairying and pastoral district Somewhat nearer Melbourne 
13 Morwell, where coal of a somewhat inferior quality is 
abundant In the county of Buln Buln, enclosed between 
the two railways joining Melbourne to Sale and Port 
Albert respectively, is a richly timbered country where 
the largest hardwood trees {Ev<ahjptus regnans) in the 
world flourish^ Maiden describes these as follows ‘ The 
official size of tho tallest Gippsland tree is given as — 
height 826 feet , gii Ut 25 fed 7 in measured G fed from 
ground , locality Mt Baw Baw, 91 miles from Melbourne 
The Gippsland lakes (\\ cllington, Victoria, and Kmg) are 
favourite summer resorts and furnish large supplies of fish 
to the Jlelboume market 

Port Phillip is probably part of the Great Victorian 
Valley which has been drowned by the sea.* It is about 
•10 miles wide and the same distance from the entrance to 
the head at Me ^ourne ^ be latter citj is admirably 
situated to colleir the produce of Victoria, for it is more 
central than any other Australian capital and owing to 
the less ru^cd nature of the highlands behind tho inland 


' Gregory Gtograplxy of Vtctona 19(0 

* Hutchins qu tes 434 (eet as the beiglife of a l\jim gum from U est 
Australis. He measured one of 2S4 feet 
' The most complete ceographie atody of an Australian region u 
that by Dr 0 Fenner emlie JJiwr ^rea (Roy Soe Vie 1918) It 
deals aidmirably with the western shores of 1 ort PJuIlip 
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areas of Victoria were connected by rail to the capital 
much sooner than in New South Wales, Port Phillip Bay 
extends over SOO square miles and forms a good outer 
harbour for Melbourne. Lying within it, Hobson’s Bay 
is protected on the south-west by the point on which 
Williamstown has grown up, and though most large 
vessels berth here ^adjacent to Port Melbourne), yet 
steamers drawing 22 feet can enter Melbourne up the 
Yarra, Geelong with several woollen mills lies at the 
head of Corio Bay. 

To the west of Port Phillip the valley extends to the 
South Australian border; the western district including 
Port Phillip was christened Australia Felix by its dis 
covercr. The nearer portion of the south west plain of 
Victoria owes its great feitilUy to the immense areas of 
basalt, which (lowed from many extinct volcanic cones 
such as those around the salt lakes of Corangamlta The 
country here is chiefly pastoral, though farther west agri 
culture is all-important. At Wamnamhool and Belfast is 
a population largely of Irish descent, and here pigs and 
potatoes aie important assets in the district’s wealth. 
Tower Hill, a well-known volcanic cone in the vicinity, was 
possibly the last active volcano in Australia. Portland 
was founded by some whalers fiom Tasmania — the first 
settlers iu Victoria. They soon, however, turned their 
attention to sheep and at a later period bred the finest 
sheep in Victoria near the neighbouring town of Hamilton. 

The western end of the South-East Littoral lies in South 
Australia. Around the crater lakes of Mount Gambler 
are large areas devoted to the growth of English fruits, 
potatoes, grain, and grasses, while many sheep are reared. 
But bejond this lies the raised sea-floor of the large 
tertiary gulf into which the Darling, Murrumbidgee, and 
Murray originally entered by separate mouths. The littoral 
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portion of this old sea floor is best considered with the 
Murray Darling region (p 101) for it can hardly be con 
sidered a portion of the Eastern Highland region whose 
last important heights are the Victorian Grampians 
Summarizing the districts of the South East Coastal 
reg;ion, they comprise lo New South Wales (1) The North 
Coast, (2) the Hunter Valley, (3) the Sydney District, 
(4) the Illawarra District, (5) the South Coast District , 
and in Victoria (6) the Gippsland District, (7) Port Philhp, 
(8) the South Western Plain of Victoria. 


The Sooxn East Highlands 
The Highlands forming the hinterland of the South East 
Coastal Region can be divided into eeveral well marked 
elements. In New South Wales there are (1) The New 
England Massif, (2) the Blue Mountain Massif, and (3) the 
Kosciusko Massif, separated by cols which are used for 
rentes to the intenor, and (4) the Victorian Highlands. 
(See Figs. 20, 21 ) 

The New England Massif 
Tins 13 composed chiefly of sedimenta of carboniferous 
age into which large masses of granite have been in- 
truded It extends from the Queensland border some 
250 miles to the south (see Fig 20) and is approximately 
100 miles wide with a broad offshoot— the ancient 
volcanic bosses of the Isandewars— extending towards 
the west It is thus the most considerable mass in the 
Eastern Highlands, a large proportion being orer 3 000 feet 
(Ben Lomond, 5,000) 

It forms the divide between the Jlacmtyre, Gwydir.and 
Naraoi rivers on the west and the Clarence, Macleay 
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and Manning on the east The head-waters of the coast 
rivers arise in the most rugged country in the State, 
Tvhere the timbeni differ considerably from those in other 
parts, consisting chiefly of soft woods iSec the section 
on timber) Apart fiom small mining towns such as 
Drake and Udlgrovc, there is little settlement ; though 
the numerous waterfalls — such as Apsley Falls on a 
tributary of the Macleay — point to a development of 
water power in the future (see Fig 20). 

On the western slopes of the New England Massif the 
country is much less ru^ed and the mining industry is 
accompanied by agriculture and sheep rearing. The 
main northern railway follows the centre of the tableland 
where Armidale is a centre of the squatting industry 
Inverell and Tingha, to the north west of Armidale, are in 
the chief tin«field in New South Wales, while Bingara has 
produced many diamonds. Wheat U largely grown on the 
western slopes, as at Tamworth and Quirindi, which are on 
the borders of the Urerpool Plains. 

For about 100 miles south of the New England Massif 
the Highland is much less elevated and at three points is 
little above 2,000 feet. At Murrurundl — the northernmost 
of these gaps — the railway crosses from the Hunter valley 
to the Liverpool Plains. The central gap, the Cassilis 
Col or Gate, is largely due to the erosive action of the 
Goulbum River on the relatively soft coal measures con- 
stituting its bed.^ It forms a natural route from the 
Hunter valley to the gold fields of Mudgee and Wellington 
The southern gap is cut in hard triassic sandstones by the 
Capertee River, which has exposed rich seams of kerosene 
shale in the cliffs, but these cliQs here offer as great diffi- 
culties to travel as elsewhere in the Blue Mountains, and 
the route will probably never be of much use. 

* Foldinj and Faulting have helped to form this ‘ Gate 



Fiq 22. Sect on ftcross the Bine hlountain Mess f BhowinK the 
Stnietare of the Scsrp on the Eest. The sXeteli )s much cenenlizcd 
The SiiuTun toeVa dip much more ete p j* 
imp'Uetble.' Professor David and others have proved that 
this 3,500 foot barrier — winch nses 1 200 feet id the fir«t 
4 miles — 19 due to a Biiigle grand fold in the triassic strata 
(see Fig 22) It will l» understood that nfien the hard 
surface layer of this ‘ giant step ’ has been cut through by 
a river (e g the Capenee), it is working in softer shales 
ererywhere eicept where it actually cuts through the 
sloping scarp , and so it eats away the sides of the upper 
portion of the valley more rapidly and removes the d^bi is 
through the narrow opening w hich is all it has been able to 
erode in the hard sloping stratum covering the scarp. 

The sandstone platform of which Darwin siieaks is — 
except along the railway — almost as barren and desolate 
as when he saw it about 1835 This is due to the lack of 
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plant food in the trias sandstone, which builds excellent 
houses but supports a somewhat stunted and worthless 
regetation. In the tract of country from Broken Bay to 
the head of the Goulbnrn — some 150 miles long and 
30 broad — there is scarcely a settlement, and a similar 
aica along the Wollondilly is equally rugged and unpro- 
fitable. At the western edge of tlib barren sandstone the 
underlying coal measures are cx|»otcd ; and at Lithgow, 
where one of tlie few manufacturing centres of Australia 
is situated, the blast furnace for iron, the copper refining 
plant, and the potteries arc among the largest in Australia. 

The 2,000 foot contour line in this latitude encloses a 
compact, circular plateau about 80 miles in diameter (sco 
Fig. 20). It IS bounded on tbo east by the Blue Mountain 
Scaip (above wliich arc the tourist resorts of Mount 
Yictoiia and Katoomba), on the south by the Goulbum 
gap ; on the west its limits aro less well defined, while on 
the north it is joined by a iiairow neck near Caperteo to 
the desolate plateau mentioned previously. This area 
is shown in section in Fig. 22. 

The greater part is drained by the Macquarie and its 
tributaries. Tliisiiverviscsncarthc Jenolan caves — one 
of the grandest c.\amplcs of limestone erosion in the world 
— which aro visited by thousands of touiists every year. 
It flows through tiic Bathurst Plains, to which the eaily 
settlers diove their flocks when the coastal belt became 
too small for tiiciii. It drains the earliest gold-field of 
Australia, Lenis Ponds being the scene of Hargreaves’ 
discovery of payable gold in 1851, while Hill End and 
Sofala possess quartz reefs rich in the same precious metal. 
On the western edge of this area arise the old volcanic 
masses of tlic Cauobola8,and around them are the tovvns 
of Molong, Orange, and Blayney, nhich aro all wheat- 
groning, mining, and instoral townships. 

r 2 
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On the western slopes of the Cordillera lies the great 
wheat belt, and gradoally, as the base of the Highlands is 
buried in the alluvium of the Great Western Plains, the 
agricultural conditions become less favourable and wheat 
IS wholly replaced by sheep South of the Blue Mountains 
the elevated region of New South Wales narrows greatly 
until near Goulburn the 2 000 foot contour is only 20 miles 
wide. At the Lake Geoi^e Gate the southern railway 
crosses towards Albury and Melbourne, while (as in the 
northern col at Murrurundi) a second railway ascends the 
Highlands and, proceeding south, reaches Cooma some 
50 miles from Mount Kosciusko This southern col is 
geographically very interesting It is partly due to es. 
tensive faults and folds, probably allied to the Blue Moun 
tain monocline fold behind Sydney Lake George — the 
largest lale m New South Males— which m 1880 was 
17 miles long and nearly 30 feet deep, though now 
practically dry— occupies a, fault valley * nn this col (see 
Fig 20) 

A long ndge divides the Shoalhaven River from the 
upper uaters (Wollondilly) of the Hawkesbury It has 
been shown tliat the upper Sboalhavco ran into the upper 
Hawkesbury at an earlier stage in its history, though now 
it turns abruptly to the cast and flows through deep gorges 
directly to the sea. The upper Shoalhaven, draining lime 
stones and slates of older palaeozoic age, is noted for its 
alluvial and reef gold, Braidwood (Br ) and Araluen being 
the chief mining ccutres. It is interesting that the bed 
of the ancient junction of the Wollondilly and Shoalhaven — 
now 1,500 feet above the Shoalhaven— has also been pro- 
fitably worked as the alluvial diggings of Barbers Creek.* 

* See the Proceeding) of tht Societv of New South tVaU$. 

1906 and 1907 for three papeistby T^lor Woolnough endTajrlor,and 
Taylor) dealing with the geography of th s d stncL 

' Proe Linnean Soc NS Jr 190^ p &i9 
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The basalt cappings on this watershed near JIoSS Vale hare 
formed a rich soil which supports a large farming population 
amid the somewhat barren areas of trias sandstone. 

The Kosciusko Massif. 

The Kosciusko JIassif (see Fig. 20) extends south from 
the Goulbum gap to bejond the Victorian border. It 
almost reaches the coast and is about 100 miles wide. 
It is drained on the north bj the Murrnmbidgee and on 
the south by the Snowy Rlrer. Coofna, on the diride 
between these river-basins, is the chief town and is the 
railway terminus for tourists to the chief alpine district of 
Australia (around Kosciusko.) At Kiandro are large 
alluvial diggings, and its great elevation (4,640 feet) leads 
to a heavy snoirfall, so that ‘ for many months of the year 
the people, young and old alike, go about on snow shoes' 
(J. M. Taylor). 

The massif terminates in the granite boss of Mount 
Kosciusko (7,32S feet), the highest mountain ia Austialia. 
Hero is a true Alpine countrv (‘The Monaro') where snow 
lies on the sheltered slopes almost all the year, and uhere 
the ancient glaciers have lelt liuge piles of transported 
blocks (moraines) and scooped out the pretty lakes and 
tarns which fringe the main ridge. Except on the south- 
west, Kosciusko is not at all rugged, as may be realized 
from the fact that a motor route to the top was constructed 
in 1908. There is not much evidence of glacial erosion 
below 5,500 feet. A large government hotel has been built 
16 miles from the top at 5,000 feet, where extensive snow- 
sports are held in winter ; and though an increasing 
number of tourists visit this laud of flowing brooks — so 
rare in other portions of Australia — yet the uplands of the 
Monaro are chiefly inhabited by cattle. 

Two of Australia’s chief rivers flow do\ni the western 
slopes of the Kosciusko In many ways Is the 

Murrumbidgee River interesting. One of its tributaries. 
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UmeralH Creek, rises sonth east of Cooma, less than 
40 miles from the coast and is 20 miles nearer Cape Howe 
than the Indi or Upper Mnrray The State of Victoria in 
1851 was defined on the north east bj a straight line 
drawn from Cape Howe to the nearest source of the 
River Murray One can hardly blame one section of the 
Victorians for '‘laiming that the portion of New South 
Wales — including most of the Riverina — south and west 
of the Mumimbidgee by the terms of this Act should 
belong to Victoria 1 The Silurian limestones of the Upper 
Murtumbidgce are rich in picturesque caves which attract 
many visitors, and the route from IHimut by the Yarran* 
gobiUy Caves and Kiaiidra to Kosciusko and thence to 
Cooma 13 deservedly popular with Australian tounsts. 

IVhete tU© country becomes less rugged numerous small 
towns have arisen, such as Queanbeyan and Yass — and near 
the former Canberra, the capita! of the Commonwealth, 
IS being built The site is reached by the Inter State 
Railway from Sydney to Melbourne being about 200 miles 
from the former, and 400 from the Victorian capital Of 
great interest to the student of economics is the Bumnjuck 
Dam which has been constructed across the Murrum 
bidgee 20 miles south west of Yass where the river passes 
through a gorge 800 or 1,000 feet high A depth of 200 
feet of water could be obtained and the total capacity is 
very nearly equal to that of the Assouan dam on the Nile 
This work is discussed in the ecclion dealing with irrigation 
(Chapter XVIII) 

The Victorian Highlands 

Tho southern division of the Cordillera cou'iists of the 
Victorian Highlands (see Fig 21), which run from west to 
east. An important group consists of the granite masses 
extending in a line irom GleneJg to Kosciusko to the 
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north of the present divide, wWch ia formed of blocks of 
sedimentary rock rnnning north and sonth. These diverse 
elements have been eroded to a more or less uniform level 
or peneplain (ue. almost a plain) and re-elevated. The 
mountainous parts of Victoria are mainly formed by broad 
areas of old peneplains which are again being cat down 
to another base level by rivers who«e erosive action has 
been renewed by the general uplift of the whole country. 
Professor Gregory has called the granite belt the Primitive 
Mountain Giain. 

Eastern Victoria contains the greatest number (16) of 
peaks over 5,000 feet in the E^astem Highlands, such as 
Hotham (6,100), Featbertop, so called from its snow cap 
(6,300), and the Bogongs (6,500), while Kosciusko, m 
Kew South Wales, is only 10 miles over the border. This 
portion of Victoria is composed chiefly of granite and old 
palaeozoic rocks, so that it is rich in mineral wealth. 
South of Albury there is a flonri'hing go!d>ffilnlsg 
district around Beechwortb ; while the Ovens basin is 
noted for the winning of gold by dredges which lift the 
alluvial from the river bed. It is from this district that it 
has been proposed to irrigate the drier north-west portion 
of Victoria by means of on irrigation canal from the 
Upper Slurraj. 

The upper waters of the Mitta Slitta, Ovens, and Goul- 
bum flow throngh a rugged conntiy in which farming is 
carried on successfully on the fertile soils of the river flats. 
The Ovens River di-trict has almost the heaviest rainfall 
(44 inches) in Victoria, which becomes gradually drier 
towards the north-west as the highlands give place to 
plains (Winimera), due to the raising above sea-level of 
the ancient Mnrroy gulf. 

The central portion of the Victorian Highlands contains 
the best-known gold«fields in Australia. The four gold- 
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fields of Bendigo (north), Ballarat (sonth), CastlemaJne 
(east), and Maryborough (west) fonn a sort of ‘Southern 
Cross’ 60 miles long, from which 70 per cent, of the 
"Metonan gold is denred. Bendigo is noted for its 
‘saddle reefs , which ensure permanency of yield to a 
greater extent than the more nsnal ‘fissure Terns’* The 
slates have been folded so as to form A shaped spaces at 
the summits of the upfolds (antidines) and these hare 
been sutsequently filled in with aunferous quartz. Other 
quartz masses of a similar shape are generally found more 
or less perpendicularly below the first, and so the deposits 
«omewhat resemble a pile of saddles one below the other 
At Ballarat the well known ‘ mdicatora or regular bands 
of carbonaceous shale, show the richest portions of the 
quartz reei^ since at tbeir lutersection a deposition of gold 
often occurs. This ore-deposit is described in detail else- 
where (pp. 187^) But the district is by no means 
dependent on mimog for a great p>ortioD is cut up into 
prosperous farms, and indeed in most of the modem 
‘rushes’ the neighbouring fanners bare been the first in 
the field and naturally secured the best claima 
It 13 necessary to emphasize the plateau like character 
of the Western Victonan Higlilanda They ore really 
stumps of old mountain ranges of rarious ages of elcration 
all of which hare been rounded and flattened by long 
contmued erosion. The Pyrenees, between Ballarat and 
Ararat, are relics of the PnmitiTe Mountam (^ain which 
IS flanked by alternating basins and plateaus rather than 
by ndges and narrow yalleja. Basalt is common and its 
disintegration, which is more thorough and yields richer 
phosphate contents than do granites, ennehens the plains 


‘ In fisaare reins the ore oempea Tenta or fissTixet in the rocica. 
Thex are more irregular and nncertaio than laddl* reef^ 
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on loTTcr leveh. Ararat h the chief to^^l in tbi? western 
area, and Is rich in gold mines, wheat, and vines 

Summarizing the physiography of the Victorian High- 
land-i, one notes that the eastern portion is higher, more 
rnggCfJ, and has a heavier rainfalL Gold-mining is carried 
on throughout the highlands, bat the chief centres are 
around Ballarat and Bccehnorth The drier, narmer 
^^estcm portions are more suitable for wheat and vines. 

Other aspects of Victorian geography — such as general 
environment, wool, cattle, wheat, irrigation, &c., are treated 
in later chapters. 


Tasmamj^ 

There remains one wcll-deCncd area, undoubtedly a part 
of the Eastern Highlands, both geologically and biologi- 
cally. The bland of Tasmania Is about tbo same size as 
Scotland, the width and length arc both approximately 
200 miles. Bass Strait, which separates it from the 
mainland, Ls 150 miles wida 

‘An elevation of 300 feet would lay dry a tract of com- 
paratively level count !7 between Victoria and Taemania, 
rising to a central ridge on the eastern side.’^ It peems 
certain that this i«lhmus lias been broken since pliocene 
times, for in the Beacoa-field gold-Geld fossil fruits of this 
age were found at the bottom of an ancient river valley, 
which is now many feet below the prc'ent deepc't part of 
Bass Strait. A river cannot erode its bed below sea-level, 
po that the land mu«t have been relatively 270 feet higher 
when the pliocene river depoeited the fruits. Mr. Hcdley * 
has shoivn that the marine fauna \aries largely on each 
gicle of Taemania, and Las not yet completely mingled by 
way of the Ba«.s Strait 

' froc. Lin. Sot. 2^ S IT'., 1903^ p 878 lAter soundings show a 
fimilsr drown^ iflhtQustwtth Rma l«Tutd»s a. remnaatl cQ ths west. 
Vide Koetluij ; Hoy Sot. Tat , 1912 
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In the Straits are Ktng Island — a Taluable cattle 
grazing region — and Flinders Island On the latter 
lives a small half caste population the remnants of the 
lost Tasmanian race (See page 2^2 ) 

Geology Tasmania consists chiefly of older palaeozoic 
strata such as build up the Victorian Highlands Tliesehave 



Fio 23 a Topography of Tasmin ««how ng lowlands dotted. The 
ICKMandSOOOcon oursareg Ton Ch efmoantauisare 1 PenLomond 
" Barrow 3 Cndle Mounts d 4 Ironstone 6 Eldon 6 French 
man a Cap 7 Feldl^est, 8 Wellington 0 B schoff 10 Zeehan 
U Lyell 1” Arthur 13 liar z 

been penetrated by granite masses which on the east con 
stitute tho chief mountain axes, and m the north west are 
associated with Mouat Bischoff Mount Zeel an and Mount 
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Lyell, which have been renowned mining-fields. Their 
mineral wealth Is probably dne to the interaction of the 
granites and sedimenta. During the time the coal 



F]0 23 b. l^mania. 


measures were accumulatiog in the New South Wales 
basin, a siinilar basin in Tasmania was being filled with 
marine sediments. Its axis extended in a north-west 
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direction from Hobart and it piobablj covered Central 
Tasmania. Profitable «eam8 occur in isolated deposits 
such as the Tasmanites and coal at Spreyton in the Mersey 
basin in the north Somewhat later deposits of much 
greater value occur at Fiogal m the north-east But the 
most striking features in the geology of Tasmania are the 
huge sheets of basalt or allied rocks which have practi 
cally covered one third of the island including most of 
the coal basin and form part of the 3 000 foot tableland 
of "West Tasmania 

Topography Tlie chief block of highlands occupies 
the north central portion of the island It rises to 
5 069 feet in Cradle mountain but more impoi tant is the 
broad stretch of the central plateau nearly all over 
3 000 feet It la truncated on the north and west forming 
the Western Tiers To tho south the Derwent and ita 
tributaries have eaten away mucli of the plateau 

To the west and south lie other isolated portions of the 
plateau such as Mounts Eldon Field West and Wellington 
To the north cast is Legge’s Peak (5 160) (on the Ben 
Lomond massif) which is the highest point m the State. 

Lakes and Rivers On the Plateau are many large 
lakes. The Great Lake has an area of 80 000 acres but 
13 ver} shallow St Clair Echo Sorell and Arthur s Lake 
are other depressions There are three great valleys 
crossing the island (probably connected with ancient faults) 
and parallel to the west coast These are occupied by the 
chief rivers. To the 1* E is the Tamar Macquarie 
stream (with tnbutaries Esk and Jleander) A parallel 
line of weakness ( lineament ) seems to include the Pieman 
River on the west and the Derwent in the south east 
The latter receives the Clyde and Ou30 rivers The third 
‘lineament contains the Gordon and Huon valleys. 

A line joining Hobart to Emu Bay m the north west 



THE EASTERN HIGHLAITOS 


93 


separates approximately the extremely rugged western 
district from the fertile and prosperous eastern portion. 
The chief railway connects Hobart, the capit^, with 
Launceston, the northern capital, and passes through a 
country which has often been compared to England, though 
its latitude is rather that of the Ririera. Tasmania is the 
sole Australian State blessed with an abundant rainfalL 
Indeed, the western portion has considerably more than 
40 inches a year, due to the constant W’esterlies rising 
over the tableland, and as the evaporation is not great, 
this is much more than is economically required. Here 
occurs the curious ‘ Hcaixontal Scrub ’ \ a tangled mass 
of boughs forming a kind of platform SO feet from the 
ground 

The interesting forests of beech (Farits) akin to those 
of Patagonia are confined to the regions in the west and 
around Ben Lomond, which receive orer 50 inches of 
rainfall per year. In the nest also are the softwood 
Pines. 

The dense growth of the western jungles, for such they 
are, though in a temperate region, prevented the opening 
up of the west until the Mount Bischoff tin mines were 
discovered in 1871. For some time these mines yielded 
fabulous returns, especially after a tram line had been laid 
to Burnie. Thirty miles south the equally famous Mount 
Zeehan silver-lead mine was discovered in 1882, while in 
1886, perhaps the richest district of all, Mount Lyell, was 
opened up, and now boasts that it is the largest copper 
mine in Australia. These famous mines are connected by 
a railway with Burnie on the north and Strahan on the 
west coast. In 1924 Tasmania produced copper worth 
£457,386; silver lead £252,718; aud tin to the value of 
£275,014. 

The area of Tasmania is only 1 per cent, of the whole 
Commonwealth, and this feet, combined with the rugged 
and wet character of the western half, has resulted i!i 
fewer sheep being raised than might have been expected 

* Anodopetalym hglandvlosum , see Geoffrey Smith, KaturaJist in 
Tamarun, 1909 
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from the situation of the island. The flocls of the main- 
land are regularly recruited from the cooler uplands of 
T^mania, but the number of h«id has not altered since 
1860, being about 1,750,000 They are most numerous 
around the Tamar and the nvers runmng into it. 

It 13 recognized that Tasmania is pTe-eminent in Australia 
as a fruit- and vegetable-growing country, though some 
of the larger states bare a larger ajjgregate In 1924, for 
instance, the ralue of the fruit (^935 200) and potatoes 
(£608,500) grown was nearly double that of irool, which 
reached £900,000 The chief orchards lie around the 
capital, Hobart, nhile large crops of potatoes are grown 
in the rich soils along the north coast to the west of the 
River Mersey 

An important engineering work has been completed 
whereby the waters of the Great Lake, in the centre of the 
Island, are diverted into works one thousand feet lower on 
the upper waters of the Ouse. Electrical energy can 
thence be transniittcd to almost every district in the State, 
and large metallurgical works are in operation sear 
Hobart, 


PopcLino’* or Cawtus 


sfelboume 743,000(50% 
Adelaide '257 000(65% 

Bnebane 130,000 
Perth 142 000(43% 

Ilobert 45 000(21% 
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303 CU (55“ 
263,711 <30y 
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Ballarat 
Geelong 
Bendigo 
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Townsville 
Bockhampton 
Broken Hill 
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htaitland 1C 
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CHAPTER IX 

THE CENTR.1L LOWLANDS AND THE HIGH- 
LANDS RISING OUT OF THEil 

Betweek the Eastern Highlands and the Western Table- 
land lie the Central Lowlands. This is conveniently 
divided into the JIurray-Darliiig Lowlands in the south* 
east, the Artesian Ij>w|aDda in the centre and noi th, and 
the South Anstralian Highlands and the Rift Valleys in 
the south-west. 

The MtrRRAT-DaRLnto Lo^’eauds. 

This is an approximately square area some 400 miles 
wide, and lies chiefly in New South Wales. The boundaries 
are fairly well defined on the south by the Victorian High- 
lands, on the west by th© Flinders Range, and on the east 
by the Kosciusko and Blue Mountain Highlands j but on 
the north the southern boundary of the Great Artesian 
basin is not apparent from surface features. It has been 
mapped from borings, and runs along the Rivers Bogan 
and Darling to Bouike,* and thence in a general westerly 
direction past the Cambrian rocks to longitude 1S5® in 
South Australia. 

There is no striking diSerence in the characteristics 
north or south of this admittedly arbitrary line except 
that the northern portion has an artesian water supply 
which is wanting south of the Bourke-Bogan line. Yet the 
Murray-Darling Basin is a fairly homogeneous geographic 

• Later bonnes put the boundary farther eonth through Cobar to 
Broken HUl (cl. Kenyon). 
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unit ivluch can be most satisCictonlj consider?;d apart 
from the remainder of the Cratral Lowlands. 

There are three fairlj distinct subdivisions, which are 
shown on the sketch map (Fig. 24). (1) On the east is 
what may be termed the Cobar-Wyalong Peneplain of 
lyew South Wales, (2) in the centre are the "Western 
Plains, whose Eoulheni portion i» known as the Rivenaa, 
while (3) in the west is a large area of tertiary deposits 
which represent the elevated sea*floor of a broad 
estuary 

The Cobar-Wyalong Peneplain 

Dealing first with the Cobar Wyalong Peneplain of 
New South Wales, it consists of the foot-hill^ of the 
Eastern Highlands, the eastern portion being some 
1 500 feet high, and gradually slopmg down to the Western 
Plasoj whKb -isespi^aed la 

a later section, the old palaeozoic sediments of the Eastern 
Eiglilauda and its foot-hilb are buried below the river 
soils and grarels of the Western Plams, but islands (inhers) 
of such old rock project at ilL Hope and elsewhere and 
contain many nch copper and gold deposits "fhe chief 
raining fields are Cobar, Alt Boppy, Peak Hill, Nymagee, 
and Mt Hope, north of the Lachho, and Forbes, Wyalong, 
Temora, and Adelong, south of the Lachlan 

A large portion of this tract is within the wh^t belt 
but sheep are al>o largely pastured. (See pan^es 144 
and 164 ) 

The Western Plains of the Murray-Darling Basin. 

It 13 in the central dinsion, the Western Plains, and 
especially m the Kivcnna between the 3Iurniy and the 
hluiTumbidgee, that great imgatioa development^ are to 
be expected. Wheat grows well m the south-east. The 
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QD'UJtity of raiD falls off rapidly to tlie west, wlijcli is 
irrigated from the head waters of the Victorian rivers and 
in Isew South Wales will be irrigated by the Bamnjuck 
scheme, which is dC'Cnbed m detail on pp. 176-7 There 
13 practically no mining, except for opal in the cretaceous 
sandstones at White Chfls m the north west, and, except 
for wheat in the south-east, bttle agncultnre. The whole 
country is given over to the sheep (chiefly menno) , and 
the cattle are gradually moving away north. Of the rivers 
of this area by far the largest is the Darling, which flows 
«ome 1,800 miles from its «onrce to its junction with the 
Murray In the sooth it dwindles to a series of water holes 
dnnng drought Nearly all its water comes from Southern 
Queensland, for from Bourke to Wentworth, nearly 500 
miles, it receives no tnbutanes the Warrego and Paroo 
entering the mam stream only dunog heavy floods 
Bourke, the termmos of the Western Railway from 
Sydney, is a pastoral centre Wilcanma is a nver port 
collecting wool and miceral products which steamers cnnr 
to Morray Bndge and Morgan (South knstralia), Goolwa 
(South Australia) or Echuca (1 ictona) for transhipment 
to Adelaide or Slelboume. 

The Murray itself 13, however much themost important 
stream, though it has not the leoglh of the Darliug It is 
fed by the snows of the Austrahan Alps, and is the 
only nver of the whole system which haa never been known 
to cease running m dry seasons.* It rises near lit Kosci 
nsko and forms the boundary between l»ew South Males 
and Victoria nntil just beyond Renmark. (R on Fig 24) 
whence it flows across land which is wholly South 
Australian 

Albury, about a hundred miles from its eonree is 
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aitmted ^rhere it enters the plains. Ccro^a and Wah- 
smiTalx ire f^n to'vns tiiroa.rh which a lax^e portion of 
the trade of the P.i7eniia. passes to the capital of the 
•'on'hem State The ‘deep leadi' or alluvial geld buried 
finder ancient lavia eitend hi aeath the iinmj here and 
haTe yielded raich gold Wheat lail naes ^row well in 
rile dstnrt.’ The red-gum timber is largely exploited 
between Corowi and Ecbuca. ami grows only along the 
n^er belt. The latter town is an important n-^er port 
ind receives wool from the Darling and Lower ilurray 
for transport to Melbourne. Here a private railway enters 
y^^w South Wole- ami tap® the Eivenca as far as 
Deniliquirt, the traffic being thus diverted to irelhocme. 
Indeed 3Ielbourne is tne natural eitlet of the distnet 
-oath of Wagga, whu h town ts roughly equidi-wnt from 
Jlelboume and Sydney 

The chief tnbutanea of the Murray other than the 
Darling, within the Western Plains, arc the Lachlan, 
ilnrmmbirlsee, and Edwanis. 

The LacMAn drains the nch gold-mining conncry 
around Forbes and Temora already de»cnbed. In summer 
It usnally beconii'« a chain of water-holes, but a water 
conservation scheme now under consideration will, if 
carried out, TTctly increm-e the resources of the land along 
la banks. The'e black sail plains are derived partly 
from the basalt LTLi of the Cacolwlas Jlonntams and are 
very fertile when sufficient mofc-tnrc is available 

The rMumimtidgee is a finer nver than the Lachlan, 
and having a more constant water supply rarely ceases 
ninninm After leaving Candagai it flows through, flat 
plains known as the Eiveriaa, which, extend southwards 
to the Murray. Several ‘bfllabGags' fTanko, W^akool, 
Aa) connect the two river? long before their junction 
near Ealranahl is reached. Some of the hfllabongs may 
A Taluabla cnalSelil of Tertjir^ a-g- fi,i» <il3CnT<K:c;tI acor 
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be OTer a hundred miles long (e g the Edwards) and a 
local flood m the JIuiray may cause the water to flow up 
these billabongs for many miles Wagga, Narandera, 
and Hay on the Murrumbidgee, Jerilderio, DeniUguin, 
and Monlamein on the billabongs, are all towns chiefly 
dcToted to wool, though wheat is largely grown in the 
eastern districts of the RiTCiina 

There are also scTeral important tributaries of theMurray 
in Victoria such as the Mitta Goulbum, and Loddon, but 
only their lower courses enter the area under discussion. 

The Tertiary Area of the Murray-Darling Basin 

The third subdivision of the Murray Darling area la the 
large extent of tertiary deposits winch fill up the gulf 
into which the Darling, Murrumbidgee, and Alurray once 
flowed by separate mouths Except m the south east this i 
region is very dry, and settlements occur chiefly along the 
Murray, which plays the part of the ^lle Below Echuca 
this river IS generally navigable at all seasons, but few 
towns of importance lie on its banks. Milduram Victoria, 
near the junction of the hlurray and Darling, is an irriga- 
tion colony where over a million lias been spent on clearing 
land, pumping, Ac. Wentworth is advantageously 
situated at the junction of two big rivers, and is an 
important nver port whence wool is shipped to the railway 
at Morgan in South Australia. Some agi iculturc is possible 
although the rainfall is only 10 luchcs for it falls almost 
wholly m the winter months The Renmark Irrigation 
Works (R. on Fig 24) in South Australia support seven 
or eight hundred agriculturists Several thousand acres 
watered by pumping from the river are planted with vines 
and fruit trees, and this oasis seems to be flourishing 
Morgan, already mentioned as connected by rail with 
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Adelaide, ia situated where the Murray makes a sharp 
bend to the south. For the remainder of its course no 
towns of note are passed ercept Murray Biidge, where the 
Inter-State Railway crosses the rircr. 

The outlet to the southern ocean of this huge rirer 
system — whoso north east liniit is a thousand miles awaj — 
is Lake Alexandrina — a lai:ge, shallow lagoon, separated 
from deep water by shifting sand-banks which prevent 
na\igation by any but the smallest steamers. 

Eucloscd within the lectangular course of the Lower 
Murray ia an area of lowlands, extending towards the 
Victoria Highlands, with a rainfall gradually increasing 
to the south cast from 10 to 20 inches. Portions of this 
country are found to grow good wheat when cleared of 
the stunted gums w hich constitute the w ell known * Mallee 
Scrub’. The ilvcis, which rise in the Grampians, do not 
ill general reach the Murray, but lose themseUcs in the 
Malice. The north-west portion of Victoiia is knoira os 
the 'Wimmera District, and is tiarcrsed by belts of good 
country which will undoubtedly bo of great value when 
the water conservation schemes are fully dovclopod 
(SCO rig 21) 

This tertiary basin is composed of vaiious sediments, 
some being porous, so that they act as water-caniers and 
their supplies are utilized in artesian bores along the 
Finnaroo railway. 

At Milliceiit, in the extreme south-east of South Australia, 
this percolating water has formed large swamps. These 
are being drained by » gigantic scbcino w hose cost w ill be 
over half a million stciliiig. Piobably the water in the 
Mount Gambler Lakes drmns in undoigiound from the 
higher land in Victoria. 

Summarizing the geography of the Murmy Darling basin. 
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It can be divided into (a) an eastern portion rich m gold 
and copper, and growing wheat where the rainfall exceeds 
20 inches , (J) a central portion of plain country devoted 
to mennos, but with wheat in the south-east , and (c) 
a south-west portion, of which a large part near the Slnrray 
13 an and, undeveloped district, though irrigation colonies 
occur at Mildura aud Itenmark. The Wimmera Distnct 
in Victoria is, however a flourishing agricultural region 
watered by the River Wimmera and its trihntanes 



Vm 25 Section acroK4 thoCAmlinan DivkIo, about the lilitu'lo of lAko 
Torrena, ahowin^ tbo Jtift Valley occupied by the Utter J< iKc 

depression or trough Mliicli, in Professor Gregory's 
opinion, constitutes a rift valley.' I^ake Torrens is about 
80 feet above and Lake Lyre 30 feet below sea-level. bile 
Spencer’s Gulf — one of the most important of the few 
gulfs penetrating the continental mass— is proliably rclatcil 
to I/ike Torrens in mueJi the saino Avay os the Gulf of 
Akaba is to the Dead Sea in the Jordan Tied Sea lift 
(sec Fig. 25). 

'Hie main di\idcor tlicsc liiglilaiids lies Eoinenh.it to the 
' A nft valley m due lo (ho dropping in o£ a strip of tlio crust It ia 
not due to nver cutting, ns oro most valleja. 
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west, culnnnatiDg in Mount Lofty (near Adelaide, 2, 334fU, 
Meant Razorback (near Burra 2,834 ft.), and Mount Brown 
(near Quom, 3,100 ft) (see Fig 26) , near Blinman is 
St Mary’s Peak (3,900 ft.), and near Ajax is Benbon- 
yatbe (3,470 ft ) 

None of the rivers are of importance, and in the north 
the water supply is obtained chiefly from wells sunk in the 
beds of the intermittent nvers. The lakes are all shallow 
sheets of salt water In Yorke Peninsula salt is obtained 
from them otherwise they arc worthless After heavy 
rains Lake Frome is almost joined to Lake Eyre, forming 
a temporary cordon of water which is marked on old maps 
03 a vast horseshoe lake- 

The geological factors mentioned above have led to an 
industnal isolation from the surrounding regions of a 
somewhat marked character The Cambrian Highlands 
(including the Mount Lofty and Flinders Ranges) lie in 
the course of the strong westerly winds in winter Tliey 
have therefore a better rainfall (sec Fig 26) The mam 
settlement in South Australia has accordingly taken place 
from Beltana to Eyre Peninsula on the west and to Morgan 
on the east. The chief industries in 1918’ wore wool 
growing (£3,600,000), wheat growing (£6,307,000), copper 
mining (£828,000), and wine growing (6 million gallons), and 
with the exception of a portion of the wool, almost all these 
products are obtained from the Higlilands or the districts 
bordering thereon The heaviest rainfall occurs round 
Adelaide on the slopes of the Mount Lofty Banges Here 
the vineyards are planted whose wines are becoming 
favourably known all over the world Clare and Tanunda 
are two of the most famous cellars, both being to the north 
east of Adelaide 

The ancient slates and limestones constituting this 

' Id 1924 there were 6) million sheep 23 milLon bushtls of wheit, 
copper worth £”6 000, snd 10| m illio n gallons of wine 



Fia. .6. Tbs Sooth Aostnlttn or Cnmbnaa Dishlicds acJ 
ths Totiens lUfs Valley. 

(riersott IS now colled Marrec 1 

The repon m the map is very low. Only two stnns of Knd r:«e 
above l.C 0 feet The brst evtctids from C Jervii north to Ajax, and 
13 aboat 400 miJcs long and 40 wide Too second eitenda aboat 10) 
miles north of Prolsen Hill and is aboQt 50 miles wide Both strips 
are earth folds parallel to the Eastern Corddlen, and of similar late 
forniati on. 
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Cambnan area are much folded and have been penetrated 
bv ore bearing thermal tratcra. Hie mines at Itloonta and 
Burra (80 miles north west and north-east respectively 
from Adelaide) were once the chief sources of copper in 
Au-itralia. The former is still very important and copper 
‘ shows occur tbrougbont the Cambrian area. Gold has 
not been of much importance for Sonth Australia produces 
only C 3 per cent, of the Australian yield. On the eastern 
edge (in I»ew South Wales) is the phenomenally nch 
silver-lead zinc deposit of Broken HiIL Excluding the 
capitals this town is the eighth in Australia and is situated 
‘’00 miles from the coast in a desert region with less than 
10 inches of rainfall per annum The mine and its 
environment are discussed iii a later section (pp. 183-6) 
tt Tibooburra rather Ic«3 than two hundred miles north of 
liroken Hill there is a gold-mine Apart from mining, 
there is little profit m this and tract tl ougb sbeep 
rearing can be caiTicd on “ucceosfully on large stations 
where each sheep can be given a wide enough grazing 
ground— «ay 40 sheep to a sqoaic mile* It is not the 
direct lack of water so much as the lack of food during 
drought which destroys flocks. 

It 13 to •wheat, however, that South Australia chiefly 
owes her prosperity The wheat line coincides fairly 
accurately with the 13 inch* isohyet (sec Tig 26) the ram 
falling chiefly in those months when it is most needed so 
that the total supply, thongli low, u sufficient The three 
lienmsulas Eyres, korke, and Mount Lofty, ire included 
in this area and produce perhaps the best selling wheat in 
the world- So also the 20 inch isohyet bounds the chief 
viticultural area, while the 10 inch isohyet is the limit of 

* D J Gordon, The Central Slttte, p 44 pres valuable figures in this 
connexion See also 7^ it utrotonan (p lOS^), 1910 

' The wheit belt u slowlj spreading into drier regions With careful 
culture about eleven inches u foBud sufficient 
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economic wool groiving, except in the case of extremely 
large holdings where expensive water conservation can be 
undertaken. 

The country to the west of Spencer’s Gulf is pro- 
gressing rapidly. In 1916 there were 700,000 acres in 
cultivation, but pci baps 4,000,000 are suited for wheat. 
There are 400 miles of railway, reacliing inland from Port 
Lincoln (see Fig. 57) Half a million sheep are grazed on 
this coast from Port Augusta to Fowler's Bay. All this is 
possible with a rainfall of only about 15 inches — because 
it is one of the most reliable rain regions in Australia. 

The Torrens Rtfl Valley. 

This district is of practically no Industrial importance 
except at the head of Spencer’s Gulf, where two flourishing 
ports, Port Augusta and Port Piiie, are situated. Port 
Augusta has a fine harbour where the products of the 
northern portion of South Australia proper are shipped. 
Wool, wheat, and copper ore, os might be expected, are 
the chief export*. It is the ea.stem terminus of the 
Trans Continental Railway. 

Port Pirie is the second town in South Australia, the 
population being largely engaged in smelting the Broken 
Hill ores. During the wheat season immense quantities 
are shipped at this port. 

The inland portion of this area is arid and uudeveloped.* 
A low gap— only 176 feet above aca level — leads from 
Ijake Torrens to Lake Eyre. 

' The physiognphy this barren region is briefly described m 
Gregory’s Dtaxl Ihart of Axutralta, 



CHAPTER XI 

THE ARTESIAN REGION 

A ■UELLDEFI^ED geographical legiou of Australia is 
coincident with the Aitesian Region It may be dmded 
into two parts (see sketch map. Fig 19) which may be 
termed for convenience of reference the Lake Eyre Division 
and the Eastern Division The boundary between these 
two areas almost coincides with the 10 inch isohyet, so 
that one may broadly term the I^le Eyre Division the 
Desert moiety and the Eastcin Division the Pastoral 
moiety 

The geological sti ucturo of this region being discussed 
at Bomo length m a later section (Chap XVI), it will be 
suITicient to remark that it consists largely of a senes of 
soft sedimentary rocks, capped occasionally by harder 
bairen sandstones — the Desert Sandstone. 

The Eastern or Pastoral Artesian Region 
The Eastern Di'ision extends some 1,200 miles from the 
Gulf of Carpentaria to Dubbo on tlie Macquarie River in 
New South Wales, and is about 300 miles wide 
The northern portion around the Gulf consists of a low 
Ijing countij — probably the elevated bed of the gulf 
adjacent — with a rainfall of 20 to 40 inches It is watered 
bj numerous rivers. Normanton, the chief town, is 
partly supplied with water by an aitesian bore. Behind 
the mangrove swamps of the northern margin is an im 
portant cattle-grazing district The chief industries are 
however, connected with mining, much gold being obtained 
at Croydon and copper at Cloncuiry. These ore deposits 
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occur in ‘islands’ of older rock, projecting through the 
artesian water-bearing strata. 

To the south of this Gulf country the land rises con- 
siderably, and a strip of about a thousand feet above the 
sea extends south to the head waters of the Paroo and 
other northern tributaries of the Murray, whence it 
gradually slopes down to 500 feet along the southern 
boundary of the artesian basin. It is important to note 
that this portion of the Artesian Basin lies almost wholly 
in the 10 to *20 inch rainfall aiea, so that except in the 
S.E. corner, whcio some wheat is grown, there is nothing 
to compete with the pastoral industry. Hughenden. 
Winton, Barcaldine, Charlcnlle, and Cunnamulla arc all 
centres of sheep and cattle districts connected by railways 
to one of the ports, Townsville, Rockhampton, or Brisbane 
(see later chapters). 

The noitbern poition of New Soulli Wales is included 
in this artesian area. Here, in addition to pastoral pro 
ducts, large quantities of wheat are grown round Narrabri, 
Moree, &c., and indeed as far north as Roma, in latitude 
26*36'. In the whole of this large area over two thousand 
artesian bores have been drilled and are of immense 
value for watering stock, though it is doubtful if they are 
an economic source of water supply for irrigation. This 
question is, however, discussed iu Chapter XVL 

The Lake Eyre Basin or Desert Artesian Region. 

The remaining division of the Artesian Basin comprises 
the lowlands drained by the rivers DIamentina, Barcoo, 
&a The lowest portion of the area constitutes Lake Eyre, 
of which the sontheni arm usually contains salt water, 
while the remainder is a vast salty plain formed from 
alluvium carried dowu by the large rivers which now enter 
it only in flood time. Tt is situated within the 10 inch 
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i3ohyet,’ and though many pastoral areas hare been 
occupied, almost all are now deserted. Professor Gregory 
has named this region graphically and forcibly ‘The 
Dead Heart of Australia.* His book gives a clear 
picture of the region at midsummer, while the writer 
found in February 190C the same conditions of terrific 
heat and deserted sheep-runs 

During good seasons sacli as those of the eighties, this 
area (150,000 sq miles) can support thousands of sheep, 
but it IS difficult to see how the inevitable period of dry 
seasons can be tided over The artesian water supply will 
not prevent the shortage of food, such as salt-bush and 
blue buah, and conservation of flood waters in this level 
area on any laige scale is almost an impossibility more- 
over, drought IS the rule rather than the exception, and 
as the more northern districts of the territory appear to 
bo rather worse country it seems probable that the Inke 
Eyre Basin will bo one of the last regions of Australia to re* 
paj settleuicnt * Since the geological formation late meso- 
zoic there is littlo likelihood of valuable mmeni deposits 
being discovered for such usualli occur in palaeozoic rocks. 

Opals occur in the east near niton (Queensland) and 
at ^Vhite Giffs in bew South Males but the liuge and 
settlements of Broken IIill (silvci lead) and Ivalgoorhe 
(gold) can never be paralleled in the Lake Eyro Basin 

Piofessor Gregory has di«po«ed of the project to increase 
the innifill of tins region by filling Lake Eyre with sea 
water It is 39 feet below sea level but the necessary 
canal (260 miles long and probably 1,100 feet wide and 
100 feet deep) would cost it is calculated about 

' Eanowana (10} roles east of LaLe Ettb) has an average of 
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CHAPTER XII 

THE IVESTERN TABLEL\^^) 

The last physical region with which we have to deal is 
much the largest It comprises about 54 per cent, of the 
continent and includes the whole of \\estcm Australia 
and most of South Australia, except those portions 
of the latter state which have already been described 
under the heads of the Lake Eyre Basin and the South 
Austraban Highlands. 

This vast region is by no means so important economically 
as the Central Lowlands and only supports about 6 per 
cent of the population of Australia {c, SS0,000) It 
consists m the south of an enormous area of very ancient 
rocks (such as gneisses, schist^ and quartzites), which are 
probably of pre-palaeozoic aga To tbo north of latitude 
2o* 8., the rocks seem to be largely of palaeozoic age 
(Talbot) They form a plateau about 1,000 feet in height 
(Leopold Range) in the Kimberley district ho nrers 
water the intenor, but along the coast, especially in 
Northern Territory, there are several fine waterways, 
such as the Roper and Victonx* 

It will be recognized that there are no dominatmg 
physical features to as3i:3t subdivision of this large area, 
except it be the Central Uigblauds in the cast, which form 
one division. Since this tableland extends through almost 
2}“ of latitude it is obvious that it is subjected to very 
different meteorological conditions. Accordingly the most 
satisfactory divisions are the south western temperate 
region, the northern tropical region, and the and 
* The Poper canbe mvisated for 90 miles by vessels drawing 14 feet 
and the ^ ictona for lOO miles by launches. Unfortunately except 
when m fiood (m summerX the waten are tidal for many milea id 
these nrera. 



Fig. 27. Tlie 'Western Tal>leland RcCTons The arid and desert 
divisions 4re stippled. (The Lake Ejre lowlands are also and ) On 
the north the and boundary is about 15 inches of ram The desert 
areis are based on soil character also 

The Northern or Tropical Tablelaod. 

The iiorthcni tropical region e\tctids from the Gulf 
of Carpentaria round to Broome on the west, and lias an 
arcrage o-idth of about 400 miles. The toims in this vast 
territory number about a dozen, being with very few 

* As fvr as the writer can leant there is no settlement and no stock 
in this desert, which is os large as New South \Vales, 'Victoria, and 
Tasmania added tegether A sparse corerof spmifes and mulga occurs. 
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exceptions either settlements aronnd the stamp batteries 
on a gold field, or ports leading to them.* * 

Id 'Northern Temtory four indnrtnes occupy all the 
inhahitanta,* of whom eotne e diteen hundred are Enro- 
pean. In 1924 the chief prodocts were cattle, 855 000 
bead, tin, £l8 000 pearl shelling, £o 000, gold,£3 000 
The coast is low and flat, and 100 mOeia inland at Yam 
Creek it is onlv 300 feet high. Still farther inland there 
13 a «enes of low ranges which do not exceed 1,000 feet, 
tbonxh thev arc extremely ro'^ed. There are higher 
eleTatiana in me littIe4mown Arnhem land. 

These low ranges contain th“ mineral deposits, wlndi 
gire employment to 100 Enropeans and about 100 China 
men. Thev are all near Pine Oeet. Brock Creek produces 
gold, iloimt Wells and iloont Todd produce tin , wolfram 
comes from Hatches Creek and other places, bat little is 
at present prodoced , and copper from Barrow CreeL 

Vegetation. From north to «ooth lh*re is considerable 
Tanaaon in rainfaU, ranging frtim CO inches to 6 inches. 
It IS entirelr a sommer ram, and this makes for a more 
tmiform trpe of flora than the diTer»itT of ramfall 
would »aggest Eucalypts are the dominant trees. Ercn 
in the north there are no tme rain-forCSts, whfie in the 
•>onth eren in the sand ndge conntiy there are always 
Dinnerotis mniga treea. 

In the north the limestones carry good feed and finer 
trees than the sandstones, but nnlockily the latter 
fo-mations preponderate, while rich rolcamc soils are 
almost absent. In the soatfa the sandy formations are 
more than the clay pen conntiy (which often 

alternates with them\ 

• A gnjijs p"C*cre cf Lfe cn ef li»seTfiT3uy7ii»ijos4 is fiten 

by Mrs. A. Gcca la her bo6l( fftefO\g 

* At tie end of I*"*! tie pio’’’als. oa wxs s. cesrlj XOM 

Zerepea—e, 1 053 Cii-ese, 503 eecvciTiuzeid Hacks, sad passt-r 
I~ CCO wiA Bocks. In tie tool B^ber cl settlers Tss 3,C.A. 
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CJattle and horse rearing will be the main industry, other 
than mining, for many jears to come. There is certainly 
very good land available for this purpose in many portions 
of the hinterland,* especially aronnd the head-waters of the 
Victoria River in the west, and from the head of the Roper 
to Camoowcal in Queensland- In 1924 tlierc were, besides 
cattle, 45,000 horses and 7,000 sheep in the Territoiy, 
about as many as there appear to be nclls to water judging 
by the distribution in Queensland, w here however a similar 
area between the same rainfall lines gives food for three 
million cattle, half a million hoi-scs, and fourteen million 
sheep. A railway 146 miles long connects Pine Creek and 
Darwin, thence the overland telegraph runs south to the 
rail-head at Oodnadatta.^ 

Agriculture has made no progress. Rice suitable 
for chaff and for milling has been growTi. Maize, cow- 
peas, millet, and sugar-cane lia\e also done well Tlicre 
is no hope of rivaHiiig other tropical regions in crops such 
as cotton, tea, and coffee, for labour is unobtainable fKnibbs, 
1017). Only two or thiee faimcis arc settled in the whole 
region. 

In Western Australia somewhat similar country occurs 
as far south as Shark Bay, where couditions more favour- 
able to white settlement commence. All along this coast 
pearl-shell is obtained; the liead-quarters of the fleets 
being at Broome, Roebame, and Condon (see pp. 219-20). 
Another profitable undertaking is the gatlieiiiig of guano, 
chiefly from the Ijacepede, Danipier, and Abrolhos Islands. 

The coastal plain is wider at the moutiis of the Ashburton 

‘ iTinferland is a term for tbe region immediatelv lekind the coastal 
region. 

’ Prom Powell’s Creek soath for 250 milea tho country is very poor 
and practic-illy unoccupied Lltimately the railway will be taken 
through to Oodn^datta, to fonaaNorth-&o«th’rran6-Contuie\\ial bne 



116 VUSTRALIA 

and Gascoyne rivers, but practically no agiicuUnre is 
carried on north of Gcraldton Several uell deOned gold 
fields occur in this division Kimberley lies m the north 
of the State m the hilly country (King Leopold Ranges) 
dividing the basins of the Fitzroy and Ord nvers Hall s 
Creek is the chief centre and is reached via Derby or 
WyndhauL The whole population is about two thousaud, 
though half the cattle of the State and many sheep 
are raised here. Near Derby is Broome, where the cable 
from Java is landed. It is an important pearling centre, 
a large cattle port, and the chief town in the north ucst 
A large artesian basin is tapped at Broome one bore 
giving 14 000 gallons a day 

And Western Divisioa 

To the south across the western fringe of the Great 
Sandy Desert, is the Pilbarra gold field Here again 
the nunea are scattered Marble Bar being the chief centre. 
They are reached from the ports of Cossack and Condon 
Sheep are more plentiful id this district} especially near 
Roebume and Onslow 

The southei'n 10 inch annual rainfall line winch runs 
from Shark Bay south eastwards to Southern Croas has 
been chosen as tue northern boundary of the temperate 
region, since the country changes greatly in character to 
the south of this. A considerable extent of hilly land 
outside this but soul/t of the tropic of Capricorn, can he 
included with the tropical region, for it differs httle 
from the other distnets already considered, except that it 
has a rainfall of less than 10 inches. 

The Murchison gold field is situated here. A railway 
connects the chief centres Nanuine, Cue, and Mount 
Iilagnet with the coast at Geraldton. The population of 
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strip witb between 10 and 15 inches of rainfall which is 
suitable for pastoral pvirposes and, as m Eastern 
Australia, grows much wheat along its wetter margins 
(see Fig 51) 

The industrial features of the south west district some- 
what resemble those of Victoria Tliere is heavily timbered 
country near the coast and also some coal and metals (tin 
in this instance) Inland the conntry rises considerably 
to dry plains beyond, which are given over to sheep 
limber is the most impoitant product and during 1901-6 
the timber cut was estimated to be worth £5 250,000, being 
considerably more than m any other State (pp 206-8) > 

Ulore than half the sheep of the State are grazed in 
the south west corner, especially near Geraldton and 
Katannmg They cannot penetrate so far from the rail 
ways as can cattle, nhich are found to a much greater 
degree in the and interior Tlio dames are all in this 
part of the State 

Interesting features of the pastoral country are the 
rabbit proof fences. Tlie chief of these extends from 
the north coast near Condon for a thousand miles to 
Hopetoun on the Bight Another earlier fence runs from 
Hopetonn to Yalgoo and thence down the Murchison 
valley These fences are inspected continually, but the 
rabbits have lately broken through and reached the 
Albany districts 

/Wheat has steadily increased in amount in recent year®, 
^nd in 1924 reached 24 000,000 bushels It is absolutely 
controlled by the rainfall, almost wholly growing be- 
tween the 10 and 30 inchs (of utnter rainfall) York 
may be taken as tbe centre of production, and thence it 
spreads north to Gcnldlon and south to Katanning A 
great development of railways has lately occurred in the 

’ In 1923 the timber cut wse 189 million 'super feet and was con 
e derabl; more than that cut in New South Wales or Queensland. 
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wheat belt. The new northern line fiom Mullowa to 
Northam and the fire branch linea from the southern line 
were all primarily built to open up this belt. 

There ia an important orchard belt in Swanlaud 
Apples grow splendidly in the Karri region, south of 
Bunbury. Many other orchards are scattered through the 
Jarrah belt (see Fig. 51) ; oranges also thrive here. The 
vine country ia chiefly in the district between Banbury 
and Gingin. 

One little-known indnstry is that of whaling. The 
chief stations are at Albany and near Onslow. 

Mining, except for gold, is not of great importance in 
West Australia. E\cepl for a coastal strip of late sediments 
(post-palaeozoic) the State consists of very old rocks (see 
map, Fig. 5), such as gneiss and schists, and in these 
metalliferous veins are to be expected. The gold-fields 
are discussed in Chapter XIX. Copper (£41,000 total 
in 1024) occurs chiefly at Pilbana, and (in at PLlbarra and 
Greeubusbes (£12,000 total value in 1924). A small but 
important coalfield of Tertiary age occurs at Collie in the 
south nest. It is not suitable for export, being hydrous 
and ashy, but is used locally. The coal obtained in 1924 
amounted to 422,000 tone, valued at £363,000. 

The Central or Desert Tableland- 
This last division of the Tableland Region is rectangular 
in shape, about 1,000 miles from west to east and 600 from 
north to south. The Lake Eyre Basin is of the same arid 
character, and with (his addition the arid lands may be 
described approximately as occupying the rectangle be- 
tween Condon and Cloncmry on tho north, and Southern 
Cross and Broken Hill on the south. 

It was naturally the last portion of Australia to be 
exjjlorcd, for though the eastern portion was traversed by 
Sturt, Stuart, and others before 1863, it was not till Forrest 



120 


AUSTRALIA 


and Qilea crossed the western desert in 1874-5 that the 
character of the centre of Western AnstraUa could be 
adequately described. At a much later date the large 
intervening unexplored area nas crossed in a north and 
south direction by Carnegie (1896) and others. 

The South Australian portion of the and region is by no 
means wholly barren, but consists of a senes of belts of 
fair pastoral country, alternating with stony areas or 
epmifex and mulga scrubs The best areas would seem to 
lie near the MacDonnell Ranges, but north of tins, near 
Powell s Creek, and south, near the west of Lake Eyre are 
other regions suitable for stock in good seasons On the 
other hand, half the and region of TV estern Australia is 
an uncompromiaing desert * (Sco Fig 27 ) 

Caraegle (1896) left the goldeelds near Laveiton to 
strike across the continent m a NNR direction, m the 
hopes of finding gold bearing or pastoral country in the 
greatdesert Travellingoveralongslretch of dry country, 
during which journey the camels were without water for 
13^ days, they reached a soakage near Alexander Springs 
(seemaponpagellS) Beyond a few low sandstone ranges 
and hills were found, and occasionally in the valleys, belts 
of blood wood and a few shrubs edible by camels, but most 
of the country was a continuous waste of sand ndges 
They reached Halls Creek, and returned south along the 
South Australian border The sand ndges in this district 
were so frequent that m eight hours travelling eighty six 
of them were passed over No permanent water was 
found after leaving Sturts Creek (100 miles south of 
Halls Creek), and the impracticability of a stock route 
being opened m this direction between Kimberley and the 
North Coolgardie Fields was proved beyond question. It 
‘ The And and Tropical Reg ona ahoim in Fig 27 tot%l 55 per cent 
of the area of the continent ihev contain about one-third of one per 
cenL of the pop ilition or n total of 21 OOO onlp 
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was, moreover, clearl v shown that the desert they traversed 
contained no auriferons coantry, with the possible 
exception of small and isolated patches. The vegetation 
along the coarse of this joarney for a distance of 700 cnies 
consisted chiedy of so-called spinifex. Carnegie describes 
it fully in his interesting book • As it is characteristic of 
one-third of Acstraiia, an abstract of his account of it is 
given here 

False ^pimfex (T’rtVftVi tmV/'.Tji grows in round isolated 
hummock 1 to 3 feet hish. These hammocks are a dense 
mass of needle-hke pnckles, and from them grow blades of 
very coarse grass to a height of sometimes 6 feet. It 
-erves in a measure to bind the «and and protect it from 
being moved by the woid. In Northern AtLstnilia spinifex 
13 in seed for three weeks, then forming a most excellent 
food for horses, and fattens almost as quickly as oats. For 
the rest of the year it is useless. 

Water supply. The hydrography of the inland region 
can he gathered frea Talbot’s repor. of his survey of 
Canalng^s stock route (see Fig. 27). Some fifty wells 
were sunk along a line froa Wiicna to Hall’s CreeL 
From Wilona to Weld Spring sand ridge, clay pan, and 
mulga country occurs, but natural water-holes are to be 
found every twenty miles or so. For the first half of the 
stock route the wells were sunk to an average depth of 
36 ft. These yielded about 1,000 gallons per hour, though 
the Sow varied greatly. (The route is hardly ever used.) 

In the northern half of the route Canning made use to 
a greater extent of cleaned-out native vrells and rock- 
holes. Talbot concludes as follows: ‘Although at some 
future time the country along the Sturt River may be- 
come settled, that along the stock route to the south is 
never likely to become occupied by pastoralis^’ 

Two di'tricts in this Arid Region deserve special 
mention, the MacDonnell Ranges in the east and the 
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Western Australian gold fields m the south west 
The southern gold fields district w described from an in 
dustnal point of view in two later sections of this book 
(Gold and Irrigation in Western Australia) Until 1887 it 
was a barren desert such aa has been already described, but 
in that year the Southern Cross field was discovered, and 
m 1892, partly in consequence of the report of the explorer 
Lindsay (1891), the Coolgardie fields were discovered 
Here the only water supply at first was obtained from 
small ‘soaks’ Later portable condensers were used to 
separate the salt from water derived from boles dug in 
the salt lakes. Before the railway was opened the Govern 
ment constructed tanks along the route near granite out- 
crops which served as collecting grounds after occasional 
rains. Bach of these held about a miUiou gallons and cost 
some £3,000 This precarious supply is now superseded by 
the wonderful waterworks described on p 179 While 
the gold reefi are worked on much the same plan as else 
where, ordinary sluicing methods cannot be applied to the 
gold occurring in the surface soil This is won by ‘ dry* 
blowing’ The simplest method is to allow tho alluvial 
material to fall from one dish to another held below it, 
the wind blowing away tho finer, lighter particles, and 
gradually concentrating the gold. For about 250 miles, 
from Norseman northwards to \\ijuna (see Fig 44) there 
13 an almost continuous series of mines. 

In 1914 about 50,000 inliabitauts — or nearly one fifth of 
the total population of the State — inhabited these interior 
mining fields In 1925 Kalgoorbe-Bouldcr held 11,000 

The Central Highlands 

lu the centre of the continent lies an area of elevated 
land — the MacDonnell Ranges — tho physical character 
Htics of which are better known than those of many more 
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accessible regions This is due to the elTorts of the Horn 
Expedition of 1894 which consisted chieily of well trained 
scientific men ^ 

Though the country was found to be extremely interesting 
to geologists and biologists, it must be admitted that the 
reports have strengthened the conviction that the centre of 
Australia is of very little value from an economic point of 
view Professor Spencer writes that he ‘hoped to find 
well watered and fertile vallcya In reality the ranges 
form bare and often narrow ndges separated from one 
another by dry and sandy scrub-covered flats 

The region between Lake Eyre and the Levi Ranges 
(see Fig 28) consists chiefly of ‘gibber’ plains — which 
are covered with the more resistant fragments (gibbers — 
the 'g IS hard) of the cretaceous sandstones— and of and 
loamy plains free from gibbers , both of which support a 
sparse saltbush flora These are called by Professor 
Spencer the Lower Steppes. 

As soon as the northern boundary of the cretaceous area 
IS passed (near Chambers Pillar) a stiiking difference 
appears in the configuration of the country The rocks 
now consist of Lower Silurian sainlstones and limestones 
which have been folded at some ancient period into a senes 
of ndges and troughs running <»ist and west These 
corrugated strata have been subjected to a movement of 
elevation in quite recent geological tunes, and the rivcra 
acting on the erstwhile planed surface have cut out the 
extraordinary senes of gorges and lateral valleys which 
form so striking a feature of the region 

The Finke River, nsmg north of the chief ranges, has 
kept to the course it occupied prior to the uplift It runs 

* A full account 0° four volumes) ed ted bv Professor Spencer of 
Melbourne, been issued bj Dulsu & Co. (1890) The expedition 
left Oodnadatta in hlajr and returned id August, 1894 i e dunn; 
winter 
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right across the steep ridges of silurian sandstone which 
arc the relics of the more rcristant beds in the originally 
level pre-uplift surface.* The tributary streams (Horn 
Valley, Palm Creek, &c.) have eaten their nay along the 
softer or less stable beds parallel to the axes of the folds. 

To their unu^nal mor\>holog\cal features these rariges 
owe the permanency of their water supply. For it is 
protected from rapid evaporation in the deep gullies and 
gorges (some of which, though 2u0 feet deep, are only 
a few feet wide), while in the surrounding plains the 
rainfall eraporates almost as soon as it falls. 

Permanent pasture, however, is rare, and the chief 
cattle areas are near Alice Springs and Tempe Downs 
(see Fig. 28). Professor Spencer writes; ‘Of late years 
drought and low prices have combined to render the enter- 
prise of those who bare attempted to ctilize the land of 
the far interior a somewhat hazardous undertaking.' 

To the west, as soon as the ranges are left behind, the 
moDotonons saadhil), mniga, and spinifex conntry com- 
mences, and extendi through Western Australia to Cool 
gardie. The so-called Lake Amadeus (see Fig. 2S) is 
usnally a sheet of salt, about half an inch thick, and is 
obrionsly quite valueless for water supply. 

The northern portion of the MacDonoell area consists of 
much older rocks, such as gneisses and schists. These are 
probably of archaean age and allied to those covering 
a large part of Western Australia. Associated with them 
are certain ‘dykes’ of granite, which yield a valuable 
supply of the mineral mitscowle (white mica). The chief 
mica mines are situated near Mount Brassey in the north- 
cast of the Ranges, where plates of mica 6 feet across have 
been obtained. Tliey are sent by camel to Oodnadatta 
and are exported for use in electrical works. In the game 
region is Arltunga, a gold-field which promised well some 

* It is tins a fine eiasnple of an 'antecedent' rirer 
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years ago, but it is lieanly handicapped by ita situation 
and enTironmcnt 

It 18 to be feared that neither the cattle, mica, nor gold 
will lead to the prosperous settlement of Central Austraba. 
The low rainfall (averaging only 6 inches per year over 
the greater part of the area) will prohibit extensive pastoral 
occupation while the 200 miles of transport to the railway 
at Oodnadatta — and thence 600 miles to Adelaide — will 
prevent the exploitation of any but very rich mineral 
fields (A light railway i3 being built to Alice Springs.) 

Deserts of the World 


The very laigo proportion of and land m Australia con 
etitutes a very ginve problem According to the eminent 
climatologist Ivoeppen the chief deserts of the world are 
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Koeppen considers the season of lainfall and evapora 
tion as well as total amount of rain In Australia he givca 
approximately the following limits to the desert On the 
north 17 inches, on cast about 12 inches, on the south 
about 8 inches. This area is twice as much as the icgion 
called desert on Fig 27 But the important point is that 
he treats all the arid reffions of the xiorld (excluding 
tundra, &c.) in the same tray (See Weather Uemew of 
JJ S A , Feb. 1922 ) I have commented at some length 
on his conclusions m my Presidential Address to the 
Geographical Section of the Aus Assoc. Ad> Science, 
■Wellington 1923 to which reference should be mada 



SECTION IV. A SPECIAL EXAMPLE OF 
GEOGRAPHIC CORRELATION 

CHAPTER XIII 

RELATION OF ENVIRONMENT AND OCCUPA- 
TIONS IN SOUTH-EAST AUSTRALIA 

A BRIEF Bkctcb of the ^^aJ in nhich the physical coii- 
ilitions have governed the g«owth of population in Soutli 
East Australia will serve as an introduction to the second 
part of this work, which gives detailed accounts of the 
various industries. 

From tho descriptions in preceding sections it wilJ bo 
evident that the geological structure of a country controls 
its physical features and its mining industries ; that climatic 
conditions (In Australia more particularly rainfall), as well 
ns suitable soil, determine which regions are barren or 
pastoral or agricultural. 

The logical sequence is therefore — {!) Geological Fea- 
tures; (2) Topographical Features; (S) Climatic Con- 
ditions ; (4) The Resultant Vegetation and the Consequent 
Industries. 

Referring to the geological section draivn across New 
South 'Wales (see Figs. 22 and 29), it is seen that the 
dominant formation is a scries of folded slates and sand- 
stones, of Silurian age. Those, however, are hidden from 
sight over half the section by two large deposits ; the 
tertiary plains in the west, and the coal measures (rr) 
near the coast, each of which occupies a basin formed in 
the older sediments. 

On the western side, the great Tertiary Murray basin is 
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bounded by a raised nm of Cambrian and older rocls 
which separates it from the South Australian gulfs. On 
the south the structure of the nm is the same as in New 
South Wales. But to the south west the Tertiary basin 
reaches the sea and forms the coast-hne for 200 miles. 

Probably at the close of the carbomferous period a 
longitudinal depression was formed where the Sydney 
coal basin is situated, and m this was deposited the coed 
measures (pp m Fig 2d). Later morements led to the 
infilling of brackish or freshwater lakes by trias sand 
stones at Sydney, at Grafton, and along the southern edge 
of the Victorian Highlands. 

The north west now began to receire the enormous 
deposits of sand and mnd which constitute the artesian 
basin. Finally, an upward movement led to a great 
increase in the land sunace of South East Auatraha The 
zn&nne sands lo the sooth west contain numerous fossils, 
proving that not very far back m geological time the 
Murray and Darling Sowed independeDtly into a huge 
gulf extendmg at this comer a» far as Swan Hni and 
Memndie. 

Besides these sediments there are various eruptive rocks 
of considerable importance. The great granite masses 
are chiefly noticeable in the Gawler Ranges (S.A}, in the 
Victorian Highlands, and especially near KosciUako, and 
New England m New Sooth Wales. (They are shown by 
crosses on Fig 29 ) Sfoch later volcanic flows are very 
important in Western Victona, in the Darhng Downs (Q ), 
and m the great Plateau of Tasmania. 

In Figs. 20 and 21 the mam topographical features are 
represented, contours of 1,000 and 3,000 feet showing 
clearly the arrangement of the elevated land. The influence 
of the geological stractore is at once apparent. 

The later tertiary and secondary sediments (Fig. 29) are 
seen to constitute the western plains. No great earth 
movements have folded thcac later sediments in*o ndges 
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and bollo'ws. The land slopes gradually from north east 
to south-west, and is so flat that many of the rirerg in 
flood-time cover many square miles of country, while t!ie 
nater of one tributary may flow into the next across 
conntiy instead of into the main river (cf. Warrcgo and 
Paroo in South Queensland). , 

Still comparing Figs. 20 and 29, the 1,000 foot contour 
is seen to agree remarkably with the boundary between 
the primary and later sediments. In fact, the originally 
rugged country between Broken Hill and the Eastern 
Highlands has undoubtedly been filled up and smoothed 
over by means of these tertiary and secondary strata. 
Here and there 'islands' of the older slates project above 
the enshrouding strata, as at Milparinba (in noitb-west of 
Fig. 29) and in the Cobar peneplain, revealing the character 
of the bed rock. 

The solid cm e of granite in New England and Kosciusko 
has determined to a large extent the position of tho two 
main massifs in the States. 

On the otiicr hand, the Blue Mountains are largely due 
to a fold of late date, which was accompanied by outpouring 
of basic lava (basalt), the soils of which are of great economic 
importance. 

The Hunter Valley furnishes one of the best examples 
of the interaction ot environment and life. The Hunter 
River has eroded its path in the coal measures at a more 
rapid rate than other coastal streams which have harder 
rocks to Vi ork on. A gap'in the Eastern Highlands near 
Cassilis has been formed (see Fig. 20). The rainfall of 
the low-lying Hunter Valley is comparatively slight (see 
Fig. 30), and the flora of the drier west has migrated over 
the divith; and is found in the Upper Hunter Valley and 
nowhere else to the cast of the Main Divide. 

In Victoria the Highlands are entirely built up of 
' Partly do doubt due to watping or faulting. 
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‘blocks’ of ancient Eediments (buttressed bj granite) in 
the east The chief gaps at Kilmore and Omeo are prob- 
ably largely due to the main rivers cutting away the 
rocks along old lines of weakness between the blocks 
In the west the volcanic flows burst out near the top of 
the divide and have filled m the old valleys and smoothed 
all the topography around Ballarat. 

The striking relation between the geology and topo 
graphy of the Flinders Range in South Australia hardly 
needs emphasising The granite masses farther nest have 
resisted erosion and stand out as the Gawler Ranges 
(see Fig 29) 

Undoubtedly the question of rainfall is of the first 
importance in a country devoted to agriculture and pas 
total pursuits In Fig 30 the lines of equal rainfall 
(isohyets) are plotted giving the past fifteen years average 
It >vill be seen that the ram zones are parallel to the coast 
and to the belt of highlands Such a distribution was to 
be expected. 

The central lowlands (below eca level at Lake Eyie) 
have less than five inches of ram per year Thence 
the ram increases as the coast is approached. The loops 
and irregularities in the curves are purely due to topo- 
graphy and are worth close study 

The Flinders Range (rising to 3,900 feet) is responsible 
for the wet loop a (in Fig 30) The slight elevation of 
ancient rocks on the Broken Hill line accounts for b 
The Mount Lofty range gives nse to the wet loop c 

In Queensland the highlands are very narrow near 
Toowoomba and so the 30 inch isohyct is near the coast 
at £? Ate and / the volcanic masses of the Warrumbungles 
and Canobolas have much effect At g the Cassihs 
Gate (as mentioned earlier) causes a dry loop to project 
to the sea At h is the Lake George gap with a drop in 
the rainfall which is earned for south (to Cooma) m the 
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lee of the Kosciusko Massif (as z.tj). The rain shadow 
near Sale is shown at it, while at I is the Geelong rain 
shadow 

The great effect of the western highlands of Tasmania is 
visible at m, and of Ben Lomond at n. 

We may now consider the effect of these conditions on 
the commercial and industrial problems of the State. 

Fig. 31 shows the distribution of different phases of 
development. Neglecting the mineral industry for the 
moment, the south-east region may be divided into three 
zones, each with its characteristic occupations. These 
may be called the Coastal Belt, the Highlands (see Figs. 20 
and 21), and the Plains. 

In the eastern portion of the south-east region the 
Highlands and coast receive 30 Inches or over ; in the 
western portion their rainfall diminishes to 20 inches or 
even less. The temperature falls off in the south also, 
hence the indusCrtcs along the coast differ Bomewhat 
according to their latitude. 

Hicre is one distinct region in the north-east where 
truly tropical products aregrown. Thus sugar extends 
as far south as Grafton (Fig. 31), while maize flourishes 
largely along the same coast. The basalt slopes behind 
Grafton carry the valued cedar and other soft-wood 
timbers. These products also extend into the adjoining 
portion of Queensland. 

Here also is the chief dairy region in New South Wales 
and Queensland. But this industry is not so closely 
confined by temperature. It extends all around the coast- 
lands wherever the rainfall is heavy enough to keep the 
pastures green most of the year. As we go south the 
coastal rainfall diminishes, hut so does the evaporation. 
Hence many dairies are spread through Victoria fsee 
Fig. 37 a). In the Mount Gambler region, near Adelaide, 
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and in North Tasmania we have three centres from which 
the daines will spread in the near future 

The Highlands are largely cattle and sheep regions. 
Tins 13 specially the case in New South Wales — where 
New England is extremely nch in sheep and the Southern 
Alps in cattle The Victonan Highlands are too rugged 
and cold even for cattle to be very abundant and the 
same conditions obtain in Tasmania. In South Australia 
the ilount Lofty Ranges and the coastlands here and also 
in Victoria are well suited for sheep — since the rainfall 
13 much leas than on the New South Wales coast Sheep 
spread inland over the whole area shown in Fig 31 — but 
the chief centres he on the western slopes m the eastern 
half of our map In the drier regions (below 15 inches on 
Fig 30) though sheep are less numerous they are relatively 
more important since the menno is the chief interest of 
the whole population 

The wheat belt (on Fig 31) also forms a zone around 
the central dner portion Wetter conditions are more 
necessary m the north than id the south— partly through 
evaporation but largely because the southern rainfall is 
more certain (see Fig 17 a) Near Geelong the wheat belt 
touches the coast since here the coastal rainfall (19 inches) 
IS lower than anywhere east of Adelaide 

With one exception we have dealt with the chief pro- 
ducts which will bnng about true dost setllement The 
coal deposits dificr from other minerals m that they 
mvanably lead to large populations The region from 
Newcastle to BuUi is certam to become the most closely 
settled portion of Australia. Sydney itself stands in the 
centre of the coal basin but the coal is here a mile under 
ground (see Chapter XX) The capping of sterile sand- 
stones has made Sydney poor in agncultural and pastoral 
resources and this is shown clearly in the population map 
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(Fig. 32). Another less important but valuable coal belt 
occurs in Victoria to the south-east of Melbourne, Taa- 
mania also has a potential manufacturing area near Fingal 
on the east coast. 

The metalliferous deposits are of course entirely 
determined by the geological map. All the mines occur in 
the older palaeozoic rocks, as may be seen by comparing 
Figs. 29and31. (Figure3dcnotelo<^itiesonmap,Fig.21.^) 

Thus in South Australia Blinman copper (2) and 
Teetulpa gold (3) occur in Cambrian rocks, while Moonta 
copper (4) and Tarcoola gold (1) are in small islands of 
ancient rock amid the Tertiary alluvial. 

In New South Wales the same conditions are seen at 
Milparinka (gold 5) and Broken Uill (silver-lead-zino 6). 
Cobar (copper 8), Wyalong (gold 9), Adelong (gold 10), 
and Hill^ove (gold 12) are mines in the more massive 
palaeozoic rocks of the Highlands. The Inverell granites 
contain tin (at 11). 

Similar auriferous deposits are found in the ancient 
rocks of Victoria. The Beechworth group (18), Walhalla 
(19), and Ballarat (20) are of this class. In Tveatern Tas> 
mania are the rich deposits— usually associated vrith 
granite— of Bischoff (tin 22), Zeelian (silver-lead 23), Lyell 
(copper 24), and Beacoosfield (gold 26). 

Only one mineral occurs iu the later Itvtl-btddtd sedi- 
ments. These have not been folded or faulted or penetrated 
by hot solutions of metals. But some solution of quartz 
has taken place in later geological time. This has been 
re-deposited as precious opal. Fields occur iu the artesian 
basin near IVhite Cliffs (7) and at Walgett. 

’ The mines mentioned in the foDowing three paragraphs are not all 
vorking at the piesest day 
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The Distnbution of Population in South East 
Australia 

The last map of the eenes (Fig 32) shows how the 
population has spread m accord with these economic 
and physical controls. By far the largest area of closely 
settled country (orer 8 per square mile) is in central 
Victoria Here the topc^raphy is favourable the climate 
and rainfall are excellent and wheat dairying and sheep 
are all flouiishing 

Near Sydney is a smaller area (Fig 32) since Sydney 
13 handicapped by a rugged hinterland and sterile soils 
But the great coal belt will more than make up for this 
Just to the north is an area stiU almost unpopulated 
between the Capertee and Hunter Rivers. 

Hie rich dairy regions of the north coast are well 
mhabited and so are the western slopes of the New 
England and Blue Mountain Massifs Isolated rugged 
areas occur behind Port Macquane and near Canberra 
and Kosciusko which will never support much population 

The drier coast north of Mount Gambier (in S A ) is 
marked by a sharp decline in population which increases 
again around Adelaide for reasons which the preceding 
maps will have made clear 

In Tasmania the west is too rugged and wet for settle 
ment. The north coast plains aie the most favoured 
areas but the Hobart region is also comparatively well 
settled 

In conclusion it is obvious that the isohyets are the 
chief population controls In the south there is very 
Uttle settlement below 10 inches and in the north 
below 20 inches of rainfall per year 



PART II 

ECONOMIC ASPECTS 


SECTION I. STOCKRAISING 

CHAPTER XIV 

THE WOOL INDUSTRY 

This, the staple indostrj of Australia,' is confined nitbiu 
fairly Trell-defined limits. The controlling factors are 
almost wholly climatic and will be best understood by 
a reference to Fig. SS. 

As a general statement it may be laid down that the 
sheep-breeding industry Is most profitably carried on 
where there is between 20 and 30 inches of rainfall in the 
year. With a low rainfall the herbage is too scanty, 
though the indigenous ‘saltbush’ will grow where grass 
has no chance. On the other hand the saltbush is not 
readily renewed, and requires several seasons’ rest when 
it has been severely cropped Where the annual rainfall 
exceeds 30 inches the sheep need greater care, as they are 
liable to foot-rot and other diseases. 

Temperature is another factor determining the distribu- 
tion of sheep, which, as they possess a protective fleece, 
are essentially animals of the temperate zone. The northern 
limit of sheei>-breediug appears to be usually defined by 

_ * Both the .tr^Dtine Itepablic uid the Soviet Republics have at 
L times had mere sheep than the tmtabers la nivlhatia in 1915 

\ beinj SO, Te, and IP In 19C4 the ratios were 5C. G7, and 93. 
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an aTerage temperatare of 7o* F , thongh they thnre in 
the Kimberlev region (W A.) mth temperatcrea much 
higher 

Fig. 33 IS a generalized diagram showing the effect of 
combining the two factors of rainfall and temperatare. It 
13 at once apparent that almost the whole of >ew South 



Wales and Yictona lies in the sheep belt, while Sooth 
Att-tralia, Weatem Aostralia, and Qacensland hare chiefly 
their southern portions mdnded in this enitable zone. The 
number of sheep and the percentage lu each State of the 
Commonwealth and of Xew Zealand in 1903 and 1924 0° 
milbons) were as follows^ 

• l»ortliero Te-n ory mti T WO cheep, u ne meloded m the list. 
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therefore, as many sheep as all the other Australian States 
added together, so it is legitimate and helpfol to consider 
in some detail the wool indostry of New South IVales as 
typical of the whole 

The sheep m New South Wales number some 47,000,000 
(1924), a decrease of 13 000,000 from the number in 1891, 



FlQ So Distnbationof bbeepm Soath East Australia. Thegreater 
number live between tbe 20-incn «nd30-lnch isohrets. Isopletbsshow 
10, ICO, &nd SOOibeep per square mile (There are also mills at Castle* 
mame and Ballarat ) 

when the runs were undoubtedly overstocLed. The effect 
of a series of bad seasons oo the pastoral industry is rery 
strikingly shown by the drop (in Fig 34) during 1901-2, 
when, it has been stated the drought caused a loss of 
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£127,000,000 to Australia. Under present conditions 
New South Wales is comfortablr stocked, but there is 
little doubt that with improvemeuts in water conservation, 
and in the groAVth of food crops, the number of sheep will 
be enormously increased. From 1920-4 the number grow 
from 34 to 47 million,* in spite of a decrease of 3 million in 
1922 instead of a normal iucreaNe of 4 or 5 million. 

The distribution of sheep in the State is shown by 
Fig. 35. Using the usual topographical divisions — the 
Coastal Belt, the Highhands, ^^este^n Slopes, and the 
Western Plains — the following table shows the quantity 
and quality of the sheep pastured thereon 


B^lt* 

1 

^0 0/ 

1 

M 

Brt'd »s ittttp 

Bimarkt. 

Coastal 

1,C43,000 

3 ' 

Coarse wool sheep, 
socb as Rounej 
Marsh 

Largs bardr snimals 
iui.>re suitable for 
mutton. 

Hjchlands^ 

6,639,000 1 

23 

Menoo. coarse wc>ol 
(Lincolns, Leicesiexs, 
de X with Memo 
cross breeds 

A Lincoln carcass 
(dressed) weighs 
601b. aa op^ed to 

1 161 b. forsMenno. 

Western 
elope and 
ItiTerina 1 

15,117,000 

60 1 

Best breeds of 
SIcnno 1 

1 Best wool country 
m the World. 

Western 
Plains 1 

3,3s2,000 j 

11 

1 

! Somewhat poorer I 
I classes oC Merino 1 

1 

! Saltbush country, 

1 hot but healthy. 


The greatest number of sheep are fine-wooUed 
Merinos, nhich thiive better in New South Wales than 
anywhere else. The physique of the sheep, however, de- 
teriorates unless vigorous new stock is introduced. This 
is largely obtained from Tasmania, which has a cooler and 
more bracing climate. Many coarse-wool sheep, and 
cross breeds between them and the Merino, ore found in 

‘ ^ Wcffiaozi. 
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the coastal regions. The proportions are given as follows 
m the Official Year Bool 


Fine wool Merino 31 840 000 

Coarse wool Cross bred chiefly Lincoln Merino 1 800 000 

Lincoln 2^000 

Le tester liOOOO 


BomneyMarah Shiopahire andSouth Down 60 000 
34 1‘'0 000 

In the rest of Austnha the distribution is controlled by 
similar factors of rainfall and temperature, the former 
bemg the more important The following tabic shows 


inis 

itain 

controt 



Optimum 

ToUd 

Ch\ef dulncU 

New South Wales 

20 to 30 in 

10 to <0 in 

NewEnjland, Moree 
Younj & Rizenna 

Queensland 

IS to 20 

10 to 30 

Lonyreach Dari ng 
Downs Cuniuunulla 




CUraont. 

Yjotone 

‘'OtoSO 


SszoiJton BaUarat. 

S Austrslia 

20t«30 

StoSO 

Mt Oamb er Ade- 
laide 

W Australia 

20 to 30 

8to40 

Swanland Carnar- 
von Fitzroy River 
Longford Oatlanda 

Tasmania 

20 to 30 

20 to 60 

N Tenitory 

- 

10 to 20 

Few Barlcly Table- 
land 


In West Australia the mcrease is very marked and 
depends largely on railway or droving facilities A fairly 
promising region for further development seems to he 
along the south coast east of Albany ^ 

In South Australia the numbera were greater in 1875 
They range over the whole State except in the north west, 
but lelatively few extend beyond the 7 inch isohyet 
In Queensland sheep are paramount around Longreach, 
and the distribution maps show how the cattle and sheep 
alternate in Queensland 

In Victoria the most important area is a rectangle 
lying between Portland and Bendigo The outer llallee 
(in the north west} and the mountain areas and rugged 
* In the north west sheep feed on soft ‘ sp nifez 
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country in the south-east haTC very few sheep. Dairies 
are more profitable in the coastal regions. 

In Tasmania the chief sheep districts lie between the 
two chief to^Tns. The west is quite unoccupied and is too 
wet and bleak for sheep. The number has not altered for 
the last 50 years. 

In recent years many changes hare arisen in the sheep 
industry. Through careful breeding the fleeces hare im- 
proved in quality almost beyond belief. The fleeces of the 
first flock were only about SJ lb. in weight, while a modem 
prize fleece weighs 30 or 40 Ib. The general average 
for the whole State has risen to 81b. 

Tlic conditions of ownership have altered materially. 
The large holdings (‘ stations ’) are bein^ split up, although 
there is still one Hiverina station with 150,000 sheep. 
Manjji' of the email farmers practise mixed farmings 
rearing sheep, eapecialiy cross-bred, as well as raising 
agricuTtuial crops. As this practice is proving very profit- 
anlo it will doubtless be extended. The old method of 
shepherding sheep Is gradually failing into disuse, and 
fencing-in large paddocks has proved more economical. 
The almost universal use of machine shears has lessened 
the labour of shearing. 

One drawback of the pastoral industry has, however, 
changed for the worse of late years — the rabbit plague. 
Residents of otiier lands can bare little conception of the 
damage done by these rodents. In the far west the rabbits 
cat all the grass off, and worse still, nibble the bark of the 
edible shrubs and saltbush {Chenopodium, Atriplex, &c.) 
The black and withered shrubs look as if a bush fire had 
swept over them. In these regions the writer has seen 
dead rabbits hanging in forked branches, into which they 
have slipped, having actually climbed small trees to get at 
the green leaves. The rabbits seem to be gradually march- 
ing east and north, and during the last ten years have 
spread over the divide towards Goulbum. The only means 
of defence, one which needs constant attention, U to put up 
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rabbit-proof fencing of which 44,000 miles, costing nearly 
£2,500,000, have been erected in New South IVales 

Shearing tabes place chiefiy during August and Sep- 
tember, but IS earlier in the north and later in colder 
portions of the State. The wool bales, each weighmg 
about 350 lb , are sent in the greasy state to Sydney 
Here a considerable portion of the wool is ‘scoured’, 
ie washed m soapy water The ‘yolL’, a potash fat 
natural in wool, is thus removed and the wool rendered 
bright and clean. The valuable by product is not utilized 
at present, but lubncating grease, and possibly potash 
salts, will be extracted in the future, as they now are in 
France. Scoured wool is worth double that of greasy 
wool (which was 27tZ per Ih. in 1924) Most wool is now 
sold ih Sydney in the greasy state In 1924 only fifteen 
per cent of the Australian wool exported was scoured. 

Before the war, about SO/i of the wool exported firom 
Australia went to the United Kingdom. The average for 
1920-5 was about 45% of the total shipped. The Con 
tment of Europe took about 35%, and America and Japan 
had nearly all the remaining 20% The value of the wool 
exported during that period to the United Kingdom was 
over 115 millions sterling , to the Continent, over 90 , to 
Japan and America, over 50 , and to other countries, , 
total, 258 millions sterling 

The production of wool id Australia during 1925, over 
25% of the worlds supply, was 729 million lb., of which 
about 50 miUion lb. were retained for local Use 

Although most of the sheep m Austraha are bred for 
wool and are not profitably adapted for food, yet 
about 10 per cent, of them are used as mutton Since 
the establishment of freezing works there is less nsk 
of overstocking Many breeders, especially in the 
Highlands, are breeding large cross-bred sheep for food 
supply. 
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In connexion iiTith this most important industry in 
Australia, a short desciiption of a big shearing may not 
bo out of place. For further details on this aud allied 
topics the reader is referred to PiofC'Sor Cherry’s book, 
Vtctoiian Agriculture (Pateison, Melbomne, 1913J. 
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Tic SO. Ground FUn of Wool shed. 


The work of shearing is done within a large building-^ 
the wool-shed — of which a typical ground plan is given 
in Fig. 36. Tile sheep are driven into a drying shed which 
holds enough sheep for one day. It is impoitant that the 
wool should be quit© dry when shorn. Otherwise it 
fermentsi. (This fermentation is used in fellmongering to 
loosen the wool from the hides.) A portion of the sheep 
are from time to time driven into the ‘yard up’ and so 
into the small pens. Along the walls is the chief feature 
of the shed, the ‘ shearing-board where the men stand 
with their shears, machine or hand worked. After being 
shorn the sheep pusses into the long narrow pen, where it 
can be inspected and turned loos& 
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The wool 13 carefnlly sorted and packed m bales of 
about 3o0 lb. eadi, either by a screw press or by hydranhc 
power They are bound with hoop iron and earned to the 
porta for ehipment to Europe or el^ewhere. Sailing 
vessels go na Cape Horn owing to the preralent winds. 
Cargo steamers nmally trarel ria Capetown partly to 
avoid canal does 

Woollen Mills The opening of many woollen mills of 
late years in Arntralia marks a very important advance m 
the mdnrtry There are abont fifty (IP’o) most of whidi 
are natnrally at the indn trial centres where the wool is 
collected rather than m the wool-growing areas 

There are sereral mills at Geelong and Svdnev and one 
or more at Brisbane, Ipswidi, Parramatta, Ijrerpool, 
Castlemaine ifelboorne Ballarat, Warmambool, Adelaide 
Launceston, Hobart, and elsewhere. 



CHAPTER XY 

CAITLE IX AUSTRALIA 

This indastry is not nearly so important as the sheep 
industry. Although in many of the cooler regions where 
sheep are reared, cattle also graze, yet the latter are found 
to thrive on wetter country than sheep. So aa a rule 
the wetter districts in the east and north are the strong- 
holds of cattle, which have been to a certain extent re- 
placed by sheep in many of the more somhem locahties. 
In the annexed sketch-map (Fig. 37), showing the distribu- 
tion of cattle in Australia, it will be seen that they are 
found most thickly along a belt which coincides fairly 
closely with the belt which has a mean annual rainfall of 
over 20 inches, while sheep thrive better in somewhat 
drier and more central districts. 

A glance at Fig. 37 shows that Queensland is the chief 
cattle state. Here are the large areas of lands with more 
than SO inches of rainfall, and it Is in Queensland and 
Northern Territory that the chief cattle expansion will 
occur. We may expect to see the ‘ dense region ' of Fig. 37 
spread right across Australia to link op with the important 
district in Kimberley (W.A). 

In Western Australia the Fitzroy basin is the chief 
region. NuUagine is also important, in spite of its very 
high summer heat. Here mulga is fair fodder. The dairies 
are naturally confined to ‘Swanlaod ’ in the south-west. 

In Northern Territory the Victoria river country is 
much the most important Barfcly Tableland is second, 
and these two account for almost all the cattle. The 
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Ropei and MacDonnelh hare about a dozen large stations. 
Most of the cattle in South Australia are near the coast 
in the dairy regions of Adelaide and I^Iount Gambier 

In Queensland the cattle are most abundant in the 
dair) regions in the south east comer — and near the rail- 
way fi om Townsville towards Cloncurry There are dairies, 
however, in the Herberton district so far north as 
latitude 17® 

The other States are described in later paragraphs. 

The following table shows at a glance the relative 
importance of the States, the cattle reared for dairy pur- 
poaes, and the areas of well watered country 



F;a 37. DistiibuiionofCattU in Australia. 
Compare 20-meh isobyctal line, Fig 13. 
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are fortunate enough to have freeholds of from 10 to 
30,000 acres of rich land near a market, which thej use 
for fattening and which they supply with “ stores fiom 
their oim breeding stations leased to them by the Crown 
Good fat bullocks on the coast country average from 760 to 
800 Ib The cattle trucked from the west far exceed these 
weights, and the pens of western bullocks can be easily 
distinguished in the sale yards, great mountains of flesh 
scaling over 1,000 lb. wlien dressed, whose huge bulk 
though somewhat wasted by travel fairly dwarfs their 
coast fed relatives. Such cattle have probably travelled 
hundreds of miles from their distant pastures to the rail 
way trucks but the quality of western grasses permits of 
cattle carrying conditiou for long distances without senous 
loss of weight 

Two branches of cattle industry are receiving much 
attention lo Australia at present One is the frozen meat 
and meat preserving trade, and the other dairying A few 
words on the latter will not be out of place The average 
annual production of butter in the five years 1910-14 was 
197 million pounds , m 1920-5 it was 250 million pounds 
In 1924 a record n as achieved, as the result of a very favour 
able season, of 314 milliou pounds. Of this quantity 145 
million pounds was exported for £l0 OOO 000 sterling 

The cheese produced in 1924 amounted to over 31 million 
pounds of which 10 millioD pounds were exported for 
£366 000 62 000 000 lb of concentiatcd and preserved 

milk were made in the same year, the value of the 29 
million pounds exported being £1,700 000 

The cattle bred for dairy purposes need milder climatic 
conditions than those reared for beef only, so that dairy 
farming is mainly confined to the coastal districts In 
Kew South Wales (see Fig 38) the centre of the industry 
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has migrated from the potiUj ccast to the north coast, 
■“■here land is dieaper and the r^fall in general heaxier 
than in the original c«itre of dairring in the maxraiTa 



dhtricL Jlr. 0 Callaghan <clurf dairr expert in Xew 
Sonih Wales) Triles as follows : 

‘Along the eoa=t it is qtiite safe to canr on dairrinz 
alone. Except in xerj extraordinair jears the rainfail 
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will be sufficient to maVe the success of the industry 
a certainty , but where a farmer 'mores inland to where 
the rainfall varies from say 27 to 30 inches per year, he 
h'ls to think a bit more. In such districts the combination 
of dairying with wheat^rowing or mutton raising, or both 
might be entered into The breeding of cross bred 
lambs for export goes very well witb dairying, the sheep 
being confined to the higher lands and dner pastures, 
while the milch cows are allowed the mn of the most 
succulent foods and grasses. 

In Fig 38 three districts stand out On the north coast 
Lismore and Port Macquane, and on the south coast 
Illawarra. Jn spite of the poorer soils near Sydney the 
excellent market has led to much dairying chiefly on 
the shale soils It will be seen that the western boundary 
of the dairy country coincides fairly closely with the 30' 
1 ohyet , and that the whole area is fairly well watered by 
short livers rising in the highlands which here approach 
withm about 100 miles of the coast 

Serenty fire per cent of milch cows id New South 
Wales are in the coastal districts, especially m the Lismore 
district. Tlie distribution in the State in 1010 and m 
1920 was “IS follows 


CoisUl (t de Fis 3^) 


>orlh Coast 
Himteraiid ilaon as 
Ground Sydney 
Tooth Coast 


Highlands 

Western slope see Fig “0 

Western jilains and Itirerina 


1910 1930 

C37 000 3"9 000 
13 000 197 000 
'>2.000 32,000 

04 000 13^000 
1000 77 000 

62,000 52,000 
‘>8 000 34 000 


Total 


C.^000 903 000 


The following figures show the breeds of cattle in 
New South l^ales m 1905 
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Sl^otthoro 
Hereford . 
Deron 
Ayrshire . 


rare bred. 
571,317 
17i,252 
C3,68S 
34, 6 <5 
24,913 


Cross'd usth 
thorthom. 

295.000 

160.000 

91.000 

24.000 


ToUla 


805,835 570,000 


Other breeds reco^nirabie 

Unrecogniisble 

In towns (unclassified) 


. 100,000 approx 

. 502,962 

. 297,273 


Total 


2,300,000 approx. 


Tlie dairy fat ms in Victoria are distributed orer four 
fairly u ell defined districts (see Fig. 37 A). In tbe map 
(based on one by Professor Cherry) two areas in the iState 
are of little impoitancc, the north-nest because it is too 
dry, and the central-east because it is too rugged. An 
interesting tongue with an annual rainfall of less than 
26 inches extends from the Wimmera to Geelong — and here 
also dairjing is not rcry extensively carried on. The most 
flouiisblng regions are those eurrounding Terang in the 
Western area, and Western Gippsland. The Northern 
area is not progressing as rapidly as might be expected. 
Northward nearer the Muiray the dairy faimers depend on 
water supplied by the irrigation channels (seo p. 173). 

In the far north of (he continent, from Melville Island to 
the Gulf Couiitn, is the habitat of the wild buffalo. This 
animal was introduced from the Malay Aichipelago, when 
Government settlements were founded in tlieuortbein teiri- 
torics in 1827. When the settlements wcie abandoned 
the cattle ran wild and now number many thousands. 
Jlchillc Island is the stionghold of a powerful tribe of 
Australia'rr aborigines, who allow no white men on their 
island, with the exception of a email party of buffalo- 
hunters. This animal must not bo confused wdth tbe bison 
(the so called ‘ buffalo '), which has been practically exter- 
minated in North America. It is characterized by tiie fact 
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that the horns are flattened and angulated, not rounded, as 
jn oxen and bison, and are placed below the vertex of the 
skull Some Austniian bulls are stated to have reached 
a ton weight, and their hides, ‘ reaching nearly an inch in 
thickness , are yielding satisfactory incomes to hunters in 
the far North 

It IS possible that the Indian zebu will resist disease 
and insect pests in the wet coastHnds Healthy hybrids 
with shorthorns have been raised m ^Yest Australia. 
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CHAPTER XYI 

ARTESIAN WATER* 

This subject oiay well be considered in conjunction 
with that of the pastoral indnstry. Whatever may be the 
opinion as to the value of artesian water in agriculture, 
there is no question as to the vital assistance it offers 
the harassed stock owner in times of drought, and equally 
none as to its merits in keeping open the great stock 
routes. 

Much of Central Australia probably cannot be reclaimed. 
The soil is rich in plant foods, but without moisture these 
possess no value. A very occasional moderately wet year 
works a wonderful change and has led to temporary 
settlement. The saltbush formerly formed an excellent 
food for sheep, but, as mentioned in Chapter SIV, p. 143, the 
rabbit plagne has devastated the country, so that forlorn, 
broken down fences alone testify that the country was once 
occupied. Till one gets to the far northern portion, mining 
is practically the only industry attracting any attention. 

Practically the only mitigating influence in this arid 
region is the presence of artesian water in the east. 

In Fig. 39 the very large extent of the chief Australian 
artesian basin is apparent. It indeed includes 570,000 
square miles, comprising more than half of Queensland 

* There ere other arteeian basinsnot described here as they are not 
yet Terr important, tl) Eocta Basin (brackish)abont 200 Biiles radius 
from that centre. (2) Desert Basin esteading 400 miles cast from 
Broome, W.A. (3) If.W. Basm aroimd Shark Bay. (i) The s mall 
bat important Basin along the coast north of Perth. (5) The Murray 
Basin shown as the ‘Tertiary Sea’ m Fi(f. 24. 
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AKTE-ay WATEIi 1 ZT 

&rA iniportant of Xcw sooth ^^a!»■-a s-rA ^onth 

Ati'tralM 

Tijo Tanoiy rtiia^ixta fonffrutfl Iatc -^<r.t 
mrr..-* in. -••tAin" Wttf-* n-iAlIr bj ''iiamond <inll. In 
New South Wales th<^rr, aro L'*H, Government 

Ixjrr-^ and '}I0 p-i^ar#- boff^ '»irb a dxilrfiowofT''' miJIien 
galhn-- 

The d^ep‘‘-‘r m Vr w '-ou'h tV'ah’- are af Boronya 
<'•* jj'*- fe»-t -Tailor* dniv) and at D'lljAly 

j iZi '//iZHil'i'.' Th-t^- Ur_'-~c £ow, from 
Wi-n-h Vyjr'*, i- 'To '.GO ^'illon* f/ r 'Ej. 

In Queeaslaad ov»-r TV) »////»•> of iy/nnj la-e l>^en 
pitdown. TI.*ro '-r*- 10^4 1 ,4.. flo'^tna ’if.d I '^»T5 
a<ib-arr.r‘un wL^rt. rh' v.ater d-'i^ tor. fio-r to rh"- -nrfanc, 
btit L'‘ pnrapTl np Th'- dre[/'t ly>fe near filitail, ea.-<t 
of Barroo Rircr wai T,')' 0 t 

In South Australia iFii' Vi the arto'-ian i/sism ii far 
dt-cant from settled ar^* The raiKa; a: OodriarLitta 
rcanhe* the artr~wn In-'in rr-ar ilarre* Here the ijreat 
Qnecnjland stock route co-nme nrr- The ii-e of snch 
Tonte* ha.? V-en made [)f>->ible 1*7 meat? of the GoTemmeiit 
lioce« and tank^ There arc five Ix'irc* connectifiS ilarree 
with Cooper's Creek (Earroo River) at Kopf/ramann-a, 
ard abont 140 bore« la the Male.^ 

In the Jlallee dL-trict of Victoria 2GO bore« are Ln u-e, 
from which "applies are obtained by pampini 

Enoozh has been said to demon-trate the valae of 
arte-ian bore"’ to travelling: stock. As rearard" their use 
in. agriculture opinions differ- It fju been stated that 
artc-'ian water rapidly satoratca asrienltaral land with 

' A nvjl dc’rnpfir-n of p'lO'-ti rf jLu’'ral.A Irfslu is 11 

Gz^■r'.tJ\ Zj»FuJ Zfs/jrt 0/ Aiutroivt Het^ at» hs d.*'' - onj'a 

cC cLf srte'^iia a/iiacr-rj th<» p'atoc-c tiaoiy, whi^li u fcnadj 

caa"b-.red it tLe erJ cf lh .4 c’upt.-r 
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Balts, cluefly sodjoin carbonate The following analysis 
(by Air J C Slingaye) ehows the total grams of sohd 
matter in a gallon of Pera water (a bore near Bourke, 
New South ales) 


Sodium Carbonate 
Potassium Carbonate 
Sodium Cblonde 
SUiea 

Lime Carbonate 
Traces of other ealts 


Total Bolids 


Experiments with this water have yielded rery good 
resnlta m the case of froits, lucerne, &c., and the abore 
analysis would Beem to be an arerage type of the artesian 
supply There can be bttle doubt, howerer, that con 
BerratioD of turfact water for imgatiou purposes is 
capable of yieldmg profits on a mucb greater scale Prob- 
ably ID the future most atteutiOD will be giren to this 
method of makiog the desert bloom, in the few regions 
where it is possible 

The present and conditions in Central Australia aud the 
Etmcture of the artesian basin can be most clearly explained 
by a brief renew of the geological history of this 
area 

Around the shallow salt lakes of South Australia (Fig 26) 
is a happy buntmg ground for geologists. Here occur 
skeletons of extinct animals of comparatiTely recent date 
such as the giant emu giant kangaroo, alligator, tortoise, 
and giant wombat. The latter (Z^t/irofocfon) some 16 feet 
long was a herbivorous animal, flourishing only in well 
grassed and fairly well watered country All of these have 
become extinct, and only where they have been engulfed 
m mud are their bones preserved to tell of a time when 
Central Australia was a smibng fertile region. 

The central portion of Australia has been subjected to 
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rr.in j nps and downs dorinn the tertiary period fsee p. 218). 
About the time when huge reptiles donunated the animal 
kingdom (Jurassic and cretaceocsperioda, see footnote, p. 28), 
a large giilf undoubtedly extended from the Golf of Car- 
pentaria to Lake Eyre f=ee Fig. 40;. This cohered much 
the same ground as the artesian basin, and in it were 
deposited thick beds of sand which ultimately became 
a permeable sandatone. Over th^ were laid down clays 




Fifl 40 . Aasfcralia in Crstaceccs and lata Tertiar? Xlmas. 

of an impenneable nature (blue days, &c.; and other 
strata of less interest. 

Later, earth movementa elevated this area, and the 
action of wind and weather eroded the eastern edge of the 
basin, exposing the underlying porous sandstone (see 
section B-A, Fig. 33 a). 

The more recent history of the artesian basin is 
of great interest and shows how the climate gradually 
became more and more arid, aatn its present condition was 
attained. 
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Professor Gregory is ot the opinion (see The Dead Heart 
of Australia) that after the deposition of the cretaceous 
sediments in the artesian gulf and their elevation into land, 
a senes of earthquakes, resulting in parallel fractures or 
faults, led to the formation of the South Austialian gulfs, 
and probably of lAke Torrens (see Fig 26), so that there 
may never have been a continuous gulf across Austialia 
from noith to south There was then a much greater 
rainfall in Central Australia, probably due to the larger 
water surface Lalce Eyre had an outlet and foimcd a 
magnificent sheet of fresh water which extended over three 
tunes the present area, and was fed by large nrers. At 
this period flourished the gigantic animals mentioned 
previously Unfortunately this happy envnonment has 
not lasted. It seems probable that this lowland zone fiom 
gulf to gulf (see Fig 40, B) has been subjected to a 
movement of elevation, leading to land extensions, 
giving Australia its more familiar outline, and causing the 
drying of Lake Eyre, and the exposure of the tertiary 
deposits of the Birkly Tableland and elsewhere At the 
same time, there was a movement of subsidence along 
the eastern coast, accompanied by earthquake slips in 
BassBtraits and possibly in Torres Straits, leading to the 
separation of Tasmania and New Guinea. Along the rest 
of the coast a more gradual subsidence led to the forma 
tion of splendid harbours from drowned river valleys 
(e g Sjdney), and indnectly to the foiniation of the Great 
Barrier Reef’ (see p. 217) 

The ram falling on the upturned porous beds (which 
are chiefly trias in New South Wales and cretaceous in 
Noi-th Queensland) is rapidly absorbed and flows under 

‘ The aspect of enTuonment dealing with this * rocking of coast and 
lowland 18 developed m a paper reM before the Australian Associa- 
tion for the Advancement of Science, Adelaide (Hedle^ and Taylor 
Tht Rtefsof thi Grent Barrier. i907\ Se^^soTheJujlrahanEnnron^ 
ment, 1918 and Z7i« Sydntv jAtUmi 1923 by the wnter 
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ground towards the lower portion of the basin, which 
probably occurs in the north. In fact, it seems likely that 
there is a large leakage from the north of the basin into 
the Gulf of Carpentaria. Probably the mound springs 
near Lake Eyre form other outlets. How does the artesian 
water rise in the bores to a height considerably above sca- 
lerelin the gulf? Professor David has shown* that the 
factional tesiatance to continued flow, which must bo very 
great, is equivalent to a banier in the sense that it 
induces a hjdraulic pressure. Ilcnce the height to \Yluch 
the water uses above ground giadually diminishes as the 
outlet of the basin is approached (see line of hydraulic 
grade in the section, Fig. 39 a). 

In conclusion, it may bo stated that the theory of the 
atmospheric origin of the artesian water iias beenquestionod 
by Professor Gregory. He su^csts that it is mainly derived 
from water which is included lo minute cavities in 
almost all granites and other similar rocks. He instances 
the steam escaping from volcanoes and the prcsettce of 
ores, deposited by thermal water, as evidence of largo 
quantities of underground water. The diminution of some 
bores, pointing to their possible exhaustion, and the 
chemical contents of tlie waters lend considerable support 
to the pltUonic or underground origin theory of artesian 
water. The balance of opinion is,* however, in favour of 
the artesian water being directly derived from rain falling 
on to porous outcrops, and thence supplying the water- 
bearing strata many bundled feet below the arid surface, 
although actual peicolation may have occupied centuries. 

‘ For a lucid account of the artesian basin, aea Pitticsa'a JUin«rai 
fUsoitrcu of Ntie South Tralc^p.457. 

* Strong arguments against Professor Grsgory’a theory of thoplutonjo 
origin of artesian water were set forth by Mr. Pittman before tlie Itoyal 
Society of Kew South Wales, October 3t, 1907. 
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CHAPTEIl XVn ^ 

WHEAT IN AUSTRALIA 


Host Australiao wheat is grown in Victona, New South 
Wales, and Sonth Australia. For 1924-5 the figures 


were 


Sostb tVilea 
Vietan* 

Sooth Australaa 
Western Australia 
QueenaUod 
Tumaaia 


BtiAels, 


The map of the wheat areas ebows bow mtimatel; the; 
are related to the ram belts (scePiga 4], 41 a, and 18) 
New South Wales. The western of profitable 
wheat-growing in New Sonth Wales practically comcidea 
with the mean annual ramfall of 20 inchest ^ little 
more ram is needed m the hatter northern portion, while 
m the gonth, on the Murray, a btlle less snEQces. A great 
deal depends on the month m which the scattered Australian 
rainfall occurs. September and October, the period 
dating which the gram fills, are the most cntical months. 

In 1897 there was first a surplus for export in New 
South Wales. The raloe of the crop in 1903 was £4,000,000, 
in 1912 £5,000,000, and in the excellent year 1915 


» Mr H. A. Hunt reports ths foDovuie areas as receinns *rer 
10 inches in the wheat penod (April-October) West Australia, 
S^SOOsq m. Sonth Anstnli&,46,9M Que«sslai]d,79'’47. hewSooth 
Wales, 163,772 Victona, 71 618 , and Tasmania, S^21A Perhaps half 
IS nnsnitahle for ranoos reasons, but a total wheat area o( SCO COO 
•q tn max be reached with the help of drx farminz. 
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£15,000,000. The total crop in the Commonwealth in 
the year 1915-16 was worth OTcr £40,000,000. 

A glance at the map (Fig. 41) ehows that the region of 
greatest production is in the Riverina, and extends 
thence north east (to Duhbo) on the western slopes. 
In fact, the control is purely that of rainfall, for we see 



Fxo. 41. ^Vheat ftreaa in South-east Aastnl». The b^res 0, lOO, and 
1(M are basheh pee eqasre mile The wheat belt la limited br Che 
lainch and 20-jach winter isobyeU(Le. raudall Apnl-October). 


that the western boundary almost agrees with ilr. Hunt's 
ten-inch winter 'rainfall line. 

The low rainfall in the Cassilis Gate is probably respon- 
sible for the break in the belt hereabouts. The outer 

1.2 
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limit la slowly moving westward, but will not vaj-y much 
for many years to come. It will be seen that a little more 
ram is needed in the north than in the south to coimteract 
evaporation and ram variability There is very Uttle 
wheat groivn m the wet coastal distncti 


Diiuwn 


NW Slops 
Cantral W Slops 
South tv Slops 
Western Plijn* 
Ri verms 
Darlmg Bas n 


Wheat Yield 1915-16 


Cropttn Biuhets 
103 111 
I 648 42S 
5 788 460 
11 975 140 
17 588 525 
60^330 
21,177 095 
8 285 


Awroffe Per County 
tr» i)l»neion 
$ 000 bushels 
69 000 
640 000 
2 000 000 . 

2,200 000 „ 
350000 . 

1 700 000 „ 


The above table (based on the Statistical Register) 
shows that the south west slope (^Yagga, Temora, 
Wyalong Young and Cootamundra), the central west 
slope (Dubbo, Parkes, Grenfell, Molonp, Cowi^^ and 
Rivenna (Albury, Dentliquio, Karandera) are the chief 
districts. Ounncdah and Tamwortb m the north are two 
other very important regions. 


In some of the northern distncts within the line much 
of the land is considered unsuitable for wheat-growing 
consisting of stony, hilly country, unfit for cultivation, 
and of black soil plains which bake and crack and present 
mechanical difilculties m tillage. The rich soils of river 
flats must also be omitted from good wheat-growing areas, 
as such land has a tendency to produce excessive growth 
of straw, which, however, makes excellent bay Excluding 
the coastal tract, where wheat-growing has been practically 
abandoned dunng recent years owing to liability to rust, 
the area compnsed within the wheat belt and suit'ible for 
its cultivation has been estimated to cover from 20,000,000 
to 25,000,000 acres. The area actually under wheat is 
abont 2,200,000 acres, which is only one tenth or one- 
twelfth of the total mentioned. 

Compared with the principal wheat-growing countnes 
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of the TvorW the sTerage jieH of 12*5 bi>h'=-L' acre £> 
Terr since Deomart ha? aa average of -sL the United 

Kiczdcm 33, and Germany 2i. Bat during 1'*12 An.“ 
traliaa wh^at had a hi-di er ralce than that from any 
other cosTfrr, beintr qribtpd at 5>d p-er quarter or 
3*. hicner than Enzii-'h wheat.^ Darinz l‘’^2'>-5 
41 of the An^traliaa wh'^c exports went to the United 
Kin^om.^ 

Th-= zreates' area under cnlru-ition hi Virtcris he« in 
the north and north we=t. in the WisinieTa, Mallee, and 
Northern distri*''' The eleven north-west coanties — 
Lowan. Borcnz KaraKara Wimnera Wps^b. KarLarooh, 
Tatch^ra 'Hailee , and Gcaf’/ower GJa'i*i’oce Becd:?o. 
Rodney, and Mon-a 'yorthera — 'oatain '• i per cent, of the 
area cader wheat in Victoria Th" imzation cooati'S of 
Rodney and Moira are to be the cio«t important 
fTij. 41) In 1524 orer 2.7C'0.0'''d acres were devoted to 
wheat, givinz aa averaze of 17-5 btL'hel* p^ acre for the 
State. The average yield per acre for the chief wheat 
counties is shown on the cap. There has been a fanm^ 
0 ? in the Wimcera and MaDee districts of late, where the 
tendency is for growers to cocbine sheep farcing with 
culdvation. 

Becent iare«riz3iioir» in the 3lan**e conntry have shown 
that cany acres snitable for wheat cultivation are awaiting 
exploitation; while over the border, in South Acstralia, 
the rain&n is suScient around Pinnaroo to justify the 
settlecect which is going ahead very rapidly along the 
ncc'*rou3 new railways. 

In South Australia there is a northward bulge in the 
isohyets, canned by the Flinders Range and possibly in- 
dcenced also by the long gul& ncning^OO dies into the 
condnenL Here six counties around St. Vincent Gulf 
each produced core than 2,000,000 bu-hels for the season 
1913-16. These were Daly, Gawler, Stanley, and Victoria 
* Ifl IKS-e AcctnLaa e ag rrt Tali“ ww Cj id. tnslsL 
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(which are entered at Wallaroo and Port Pine) , Frome 
(between Port Pine and Port Augusta) , and sixth Fer 
gusson, compnsing Yorte Peninsula (with Edithburg for 
the chief port) Much wheat is also groivn across Spencer 
Gulf, on the coasts of Eyre’s Peninsula, where the chief 
town IS Port Lincoln 

Tlie South Australian wheat crop m 1915-16 was worth 
£8 500,000 (III that year, as the result of a special war 
effort 12 J million acres of land throughout Australia was 
sown with wheat Thisaiea afterwards fell to million 
acres, but by 1924 bad iisen to 11 million acres) In 
1924-5 the yield from South Austialia was 30 million 
bushels worth £9 300 000 

In South Australia three quarters of the ram falls in 
winter, the summer is warm and dry and periods of sereral 
months without ram are frequent These conditions are 
very suitable for harresting the wheat crop Cereals are 
B0W71 in April and May and make most of their growth 
before summer seta in The warm weather of early summer 
(October-NoTember) bungs the crop to maturity, usually 
resultmg m the production of a bright heavy gram, highly 
appreciated in the worlds markets on account of its dry 
ness and the colour and quality of its flour The nature 
of the summer, except in the cooler districts, militates 
against the cidtivation of sumroer crops on an extensive 
scale except with the aid of irrigation, and consequently 
the skill and energy of the fanner have been mainly 
directed to the growing of winter cereals and the breeding 
of stock 

The following rainfall record for 1907 for one of the 
typical wbeat^owing districts in South Australia wiD give 
the reader an idea of the distribution of ram m its relation 
to the cereal crop 
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Under conditions <rtich a? the«« crop of 30 bii?hel.« to 
40 bn-heb per acre hare been reaped by many fanners 
daring the pa^t fevr years from land worired accordinj to 
scientific principle". ' a new-comer from the Old Conntry 
landing in Scath Aastralia, ear in -Jannary, after a period 
of dry sammer weather, woaJd probably find the parched 
appearance of the fiebii tminritiog and wonld form a poor 
idea of the capabilities of the* cotmny were he not 
acquainted with our reconl*. A* fer back a* Captain 
Sturt publicly warned the ®ettlers that to attempt to culti- 
rate the Und on the Adelaide plains wonld result in 
di«a«tcr. This same land now t« rainable for cnltivation 
pnrpo«e«, while a rery large f/roportion of it i» still more 
Taloable for the growing of green crop®, fruit®, and 
Tejetable®. 

In early days a large area of northern country wa® broken 
up by the wheat-grower, l»ut eificrieoce =bow^ that much 
of this land was better adapted for grazing. A large 
proportion of it L® now utilized for dairying and for «heep. 
The fanner ha.? recognized that it fr'raore profitable to 
sow smaller area? of well-tilled land than a large arreage 
in^ufTicicnlly prepared 

The aim of the farmer in the comparatirely dry area® 1=, 
as far a? po-slble, to utilize the rainfall of two winter® for 
one ?pa®on’5 crop, by a three years' rotation, viz. grazing, 
bare fallow, cereals* After the cereal crop i* hatre-ted, 
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stock graze on the stabble and the pastures during the 
ensuing eighteen months. The Jand is then plonghra up 
early in the winter to permit of the rains penetrating 
deeply and to avoid loss of moisture by running off This 
having been doo^ the surface of the land is kept loose 
and fine during the following spring and summer, to retard 
the evaporation of soil moisture. The following winter 
the land so treated is sown with cereals. 



Fla 41 a. TVbest about 1912. 


In We«t An-tralia the wheat belt is aLo controlled by 
the 10-inch winter isohyeL The best yields are around 
York, but great progress is being made towards the south 
east, where half a dozen new branch railways are opening 
up the wheat belt. 
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As in the United States, it will be noticed that the 
wheat limit is gradually moTing west. The cautious state- 
ments of Che Goremment report indicate that this cannot 
be pushed much farther. Tlie Burrinjuck irrigation 
scheme will extend the area in the Rirerina. Other large 
areas are round Pinnaroo and Eyre’s Peninsula in South 
Australia, while Western Australia has immense timber 
areas which will grow excellent wheat when cleared. The 
chief increase will be due to a more thorough cultivation 
of existing wheat areas. A comparison with India as a 
wheat country shows that there the chief area lies between 
the 10 and 40-inch isohyets, and the 55* and 65* F. winter 
isotherms. In Australia, we find that these enclose an 
area which includes the east of the upper Darling basin 
and extends to the tropic of Capricorn. 
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CHAPTER XVIII 

SUTIFACE WATER IRRIGATION AND SUPPLY 

The futnre of the larger portion of Australia is con 
trolled by the queation of water enpply Reverting to the 
rainfall map of Austraba (Fig 13), it will be seen that 
36 per cent (perhaps more) of the continent is included 
within the 10 inch isohjet Little can ever be done to 
reclaim this vast and region* but around its bordei's 
especially near the few large nvers, very considerable 
areas have been and will be rescued from the sterile and 
useless moiety of the conlineDt We h'lve seen that a large 
area m the north east lies within the Artesian Basin and 
here therefore, nature has suppbed water underground. 
In this chapter, however, we shall deal with supplies 
obtained from rivers or earned from natural bodies of 
water in sluices or pipes. 

The chief irrigated areas are naturally situated where 
the more populous regions abut on the and central region, 
I e. m the south west and south-east of the continent In 
the Murray Basin, in New South Wales and Victoria, is 
gradually arising a comprehensive scheme of water supply 
extending from Bathurst to Ballarat In Western Aus 
traba there is a water scheme developed to cope with the 
unusual and environment of the Coolgardie Gold field. 

’ Aboat 9 parts >n 10 000 of tlie land reqainng imgation are at 
present eo watered I 
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Irrigation in the Murray Basin. 

Tliis portion of Australia contains almost one-fifth of the 
continent, and, with the narrow strip between the basin 
and the sea, supports three-quarters of the population of 
Australia, Yet this huge area has only 1 per cent, of the 



population of Japan, an empire which is not much bigger 
than Victoria and but half the extent of Now South Wales. 
It therefore behores Australians to make the best use of 
this land, the greater part of which, although its rainfall 
is much less than that of Japan, is of economic value, and 
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bas a soil in many distncts nnriTalled for fertility and 
depth In a valuable monograph by Robert T McKay on 
the Murray Rivei ‘ it is stated that its basin occupies 
414 253 square miles, while the effective catchment area 
comprises only 158,499 miles or about 38 per cent As 
Mr McKay states, however, the mam factor mibtating for 
ever against a close settlement is that the quantity of 
water needed for irrigation is so great, that the land which 
requires irrigation for fertility will always be in excess 
of the capabilities of the water available for irrigation. 

In Fig 42 the amount of available water (in thousand 
million cubic feet) is indicated for the highest and lowest 
years. With such variations conservation is absolutely 
necessary, otherwise ordinary supply canals for irrigation 
will be empty m time of drought when the supply is most 
needed. Thus on the Lachlan in one month (Jmy) during 
1900 more than 19,000,000000 cubic feet p^ed the 
gauging station at Forbes. Yet in the whole of 1902 only 
a httle more than 5 per cent of this volume (1,000,000,000) 
flowed down the nver, whidb indeed was a mere strmg of 
water holes dunng the greater part of that year Contrast 
also the resoUs at Wilcannia (on the Uarhng) for 1890 
(717,000,000,000) and 1902, when the river ceased for 
eleven months (709,000,000) Similar figures are given 
for the other chief nver towns. 

There are no tributaries joining the Murray m South 
Australia, and it has been computed that of the total 
m the mam stream New South Wales contributes 
293 000,000,000 and Victona only 163 000000,000, or 
approximately half the supply of the Mother State, 
though Victoria has so far been much more progressive 
in the matter of imgation. 

‘ A lectors delivered before the Sjdner University Engineering 
Society on August 19 1903. ^Diu lengthy end exhaustive paper la 
lUustrated hy numerous phoUenphs end maps, and as the reprint u 
not vridely circnlated the present water has ventured to maVe con 
(iderable uae of it 
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Unfortunately the whole of the drier portions of the 
basin (w ith rainfall less than 20 inches) cannot be irrigated. 
Obviously only comparatively low-lying land can be 
watered in this manner, and only suitable soils are worth 
the expense. Fortunately the Slurray tributaries in their 
lower courses flow over a vast alluvial plain, partly 
estuarine and partly fluviatile in origin. A large estuary 
in late geological time extended as far as Balranald and 
Menindie (shown in Fig. 42 as the tertiary shore), and this 
received river sUts and raud brought down by the ancestors 
of the modem Murray tributaries. The whole has been 
elevated in the late tertiary times, resulting in the 
‘Mallee’ country around the confluence of the Darling 
and Murray. 

The topographical features have made it easier for 
Victoria than for New South Wales to utilize the waters 
of its rivers. The catchment area is nearer to the irrigable 
flats and in general at a higher elevation, leading to less 
costly pipe-lines and channels. 

IrrigaUoa in Victoria. 

The chief areas which have benefited by irrigation 
(with one exception) are all situated in the northern 
lowlands of Victoria. Here the Victorians have spent 
many millions in remunerative works, chiefly on reservoirs 
and their attendant channels. Some 324,000 acres, about 
one tenth of the area controlled by the various irrigation 
trusts, are irrigated (1924). 

The four chief river systems affected are the Wimmera, 
Loddon, Campaspe, and Goulburn (see Fig. 43). On 
the latter river a large weir has been constructed 8 miles 
above Murchison. It raises the water level 45 feet and 
supplies 600 farms in the Rodney district, with the result 
that during the great drought of 1902 the farmers were 



174 


AUSTRALIA 


fattening stock and gupplying fodder to the starving 
Rivennajust across tlie Marraj 
At Laanecoone (close to Poseidon, famous for the gold 
rush of 1906-7) a weir sends the water up the Loddon 
Iliver for 5: miles It maintains the supply of the Boort 



Fjg 43 JmgatiOD sod Waler Supfdy in New South W*les *nd Vio- 
tona The open ruling shows water trust districts Smali irrigation 
settlements are underlined 


irrigations and Bullock Creek Water Trust * At Malmes 
lurtf on the Upper Campaspe is a group of works which 
supply water to the great miniug centre at Bendigo It is 
stated that the latter town liae a cheaper supply for its 

' A Water Trust la farmed to supply water for stock and domestic 

S urposes, where the supply is not sufficient for extensiTS imgaCion 
Ir Kenyon has kindly supplied some Victorian details 
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mines than almost any other, and is thus enabled to 
profitably treat low-grade ores. 

Near Kerang on the Murray, below Echuca, are works 
costing £200,000. They carry Murray water into a reser- 
voir, whence it can be diverted to irrigation areas in 
Gunbower. In dry weather the lower Loddon can be 
supplied from this reservoir. 

On the upper Wimmera are two smaller scbemes- 
Ghnorchy supplies the Wimmera Trust by means of 
Richardson Creek ; and Doocn Pumping Station is con- 
nected with a canal network of 155 mtlcs to the north in 
the Western Wimmera, which is, however, chiefly used to 
water stock. 

The larger portion of the area defined on the map is 
held by the Water Trusts, and the main areas under 
Irrigation Trusts are at Boort-Gunbower (Kerang) and 
Rodney (Goulburn). 

Gh^f Victorian Irrigated Areas, supplying 670,000 ocres. 
TrazovcU (near K«rang) 

Itrxiner (near Goulburu R.). 

Cohuna (near Kerang) 

Eoondroolc (on Murrav, do ). 

Rochestet {on Low«r Campaspft) 

The great fertility of the soil when supplied with water 
is shown by the results at Mildura on the Murray River, 
near the South Australian border. Of the former town it 
was stated in 1906 that au area of 8,000 acres was supporting 
5,000 people, giving annual crops worth £120,000, while 
without irrigation the same area would not afford pasture 
for 1,000 sheep.* (In 1924 Australian dried fruit exported 
was worth nearly two millions sterling ) 

In South Australia, at Renraark, there is a prosperous 
settlement of 5,000 people, where peaches, apricots, raisins, 
olives, and citrus fruits are growD. The water is pumped 
* I7k Nile of Avstralta, by D. J. Gordon, Adelaide, 1906. 
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from the Murraj. In 1916 the exports vere rained at 
£153,000. fifteen inch^ of irater per acre per annum 
can be supplied for 12s. or les. Xnmerons sm-ill settle- 
ments along the lo^er Morray are being irrigated. 
Among these are Waiterie, Moorooh, Berri, and CadeD. 


Irrigation {n Xew Sonth Whales, 

The Goremment of Xew Sooth IVales is alire to the 
necessitr of conserring the rirer waters, which when in 
flood are a source of actual damage as well as of potential 
loss. Prirate enterprise has shown the _waj. Sir Samuel 
McCangher near Xarandera gare a striiiDg example of the 
economy of irrigation. He estimated thr^t two-serenths of 
the waste flow ©f the Mamnabidgee woidd irrigate over 
2,000,000 acres for cereals to a depth of inches. This 
should giTe 40 bushels of wheat to the acre, or a gnss 
retnm of nearly £9,CW,COO. 

The results obtained by this stoekK>wner hare largdy 
inSoeoced the Coremment poKcr. Xow one large scheme 
h^ been carried out on the jfomimbidgee Rirer, and 
two others are proceeding on the Inchlan and ilurray 
respectirely (see Hg. 45). \ 

The Burrinjuck* Dam is atnated on^e llarmmladge^ 
a little below Tass. Here the rirer nVrow? to a gorge 
as it cuts acrces the derated peaeplam. The drainage 
area is 5,000 square miles, and tte dan/ conserrea ail the 
most important infiows except that due to the Tomut 
Hirer. The dam will oltunaCely be 240 feet h^h, and win 
store 20 square cules of water, or a much larger area than 
Sydney Harbour. The water will reach ba^ orer 40 miles 

* T&e e tj LJ tJcsj cf wd isdvAbStsL Tte bills os eltbsr tide 
of tbe Tcre cCIcd Burts Juk «s>l B'uV Axtdrev. Peibspt tbe 
Utter is SDstiTe ssse 1I50I 
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up tbe main stream, and will tliua form a magnificent 
artificial lake. 

The river channel carries the conserved waters for 
200 miles, almost to Narandera. There an ofitake leads 
the water along the northern bank to the distributing 
canal, where it flows for lOO miles through 750,000 acres 
of irrigable land. [On the southern side near tbe Yanco 
Cut another offtake will supply 912,000 acres to the west 
of Yanco Creek.] The heavier soils will grow wheat, 
while vegetables and fodder (sorghum, maize, &c.) and 
fruits such as those grown at Mildura will undoubtedly 
flourish. The country is also found very suitable for 
dairying and pig-raising. 

Work has commenced on a dam across the Upper 
Muriay just below the junction with tbe Mitta Jlitta- 
This will impound one million acre feet in the Hume 
Reservoir. In the central portion of New South Wales 
a second suitable catchment area (3,200 square miles, the 
same as Cumberoona) could be utilized at Wyangala, 
above Cowra, on tbe Lachlan. Assuming that a dam 155 
feet high had been in use for 10 years prior to 1901, it 
would hare been full at the end of that year, and instead 
of a dry channel beyond Condobolln there would have been 
a volume of no less than 20,000 cubic feet per minute 
available for stock and domestic supply as far as 0.vley.’ 
Thus thousands of sheep would have been watered during 
the great drought, and tlie dam would probably have paid 
for itself in that nay in a few years. 


Western Australia. 

Ill Western Austiulia, nearly 400 miles inland from the 
coast, in a region which before 1892 had been crossed only 
* SlcKay, ilud. 
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by a few explorers and prospectors, where the rainfall 
(8 inches) is almost n^hgible, is dnstered a cornmnnity of 
minmg men. The chief town, Kalgoorhe, had a population 
of 30,000 but after the dedine in gold mining it has nowa 
days 11,000 (with Boulder) The question of water supply 
was one of grtat difficnltv At first, condensers were u»ed 
to obtain fresh water from the local supply of brackish 
water in saltrpans and shallow lagoons. This, of course, 
TOce»«itated the carnage of fuel, and the charge to con 
snmers was nearly 7s per 100 gallons Naturally, this 
added enormously to the cost of hnng and prerented 
profitable minmg derelopment. 

It was decided to brmg water from the wetter regions near 
the coast. Early in 1903 the Goldfields Water Supply 
was completed, connectmg a reserroir near Perth with 
Kanowna, SS7 cmles east of that town. On the Darling 
Ranges near Perth there is a rainfall of over 20 inches, 
and a weir across the Helena River (at Mundaring) 
impounds 4,600,000 000 gallons. Kme pumping stabons 
elerate the water 1,S13 feet to the Coolgardie di«tnbuting 
re«erroir (".ee Fig &6) at BulIabuUing The pjpe-line 
(SO inches diameter) is laid on the suriace close to the 
railway, and at each of the pumping stations, roughly 
40 miles apart, the water is derated about 140 feet, 
whence it flows br granty to the next station. 

The scheme cost approximately £3 3S9 000, and can 
supply 5 000 OOO gaDons per day though this is not 
required. The cost to consumeta naturally increases with 
the distance, at Southern Cross (236 m.) it is 5s. per 
1,000 gallons, at Kalgoorhe (375 m.) it is 7s., and at 
Kanowna 10s. per 1,000 gallons. In 1924 the totd length 
of the loaina was 1,303 miles. 
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CHAPTER XIX 

METAL illNING tN AUSIRALIA 

It 13 obvioualy impossible to condense into one small 
chapter a general accoant of the metal mining in Australia 
in sufficient detail to be of real ralne. It appears better, 
therefore, to choose a few mines which are typical of the 
Tarious occurrences (see Figs. 8 and 49) and discuss briefly 
the essential elements of their geological and economic 
surroundings. The following somewhat arbitrary list will 
therefore be so treated : 

(fl) The gold-fields of Western Australia. 

(h) The silter-lead-zinc area of Broken Hill, New South 
Wales. 

(c) The Ballarat ' Indicator’ Reefs, Victoria. 

(d) The AUarial ‘Gold rush’ at Poseidon, Victoria. 

(c) The Cobar Copper District, New South Wales. 

(a) The Gold-fields of Western Australia, 
Referring to the sketch-map (Fig. 44) based on the work 
of the Geological Surr^ of Western Australia, it will be 
noticed that the sonth-east of the State consists very 
largely of Terr old rocks (archean possibly) — so old that 
the fossil contents, if erer there were any, have been 
altered beyond recognition. These are largely composed 
of granite and the allied rock gneiss. This primaeval 
‘ massif’ is fringed by later sediments on the north, west, 
and Eouth (indicated by white spaces in the map), which 



Fio 44 Geological Sketch map of Western Anstraba, ehowing 
the chief aanferoua areas (in blMl^ ihese are 'greenstones' vhich 
cnt acTvss the great granite massif (ecosses). 
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from their fossil contents arc for the most part newer than 
the main 'massif', and may therefore be termed posb 
archcan. 

Crossing this exceedingly old series of rocks are many 
fairly welLdefined belts miming roughly from NNW. to 
SSE. They consist of dark laminated rocks in part, 
such as hornblende schists, and of rarious metamorphosed 
slaty rocks ofan allied character. Tlie more eastern belts 
include the Coolgardio field (see Fig. 44). The western 
belt — about twenty miles wide — extends from Southern 
Cross in a northerly direction to Cue and Meekatharra. 
Isolated examples of tlie same formation occur at Ash- 
burton and Marble Bar in the north. 

There are numerous auriferous reefs in these belts, 
though they are rarely well defined in the west According 
to the official bulletin (No. 13) on the Leonora Gold-field, 
there are two main rock types present, s granite porphyri/, 
containing a largo percentage of silica, which passes into 
Tarious altered products, but docs not usually appear auri- 
ferous ; and a darker dtorilic rock (‘ greenstone '), which 
gires rise to tho altered greenstone schists in which the 
chief gold reefs are found (see Fig. 45). The gold occurs 
in a somewhat exceptional fonn in many of the West 
Australian reefs. Usually gold is found nearly pure or 
alloyed with silver, but here it is often combined with 
tellurium — a substance allied to arsenic and sulphur. 

‘Uie lodes of Kalgoorlio consist of a series of almost 
vertical banded schistose formations (merely country rock 
more or less banded by dynamic changes) uhich have a 
general trend of from North 30“ West to North 50" West. 
These deposits are lenticular in habit, the lenses being 
often of great length. Instances occur which go to prove 
that some of these may reach over half a mile in length. 
As a general rule the ore deposits have no well-defined 
walls, but seem to pass insensibly into the surrounding 
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rock The lodes are often traversed by a network of quartz 
veins, which ramify in all directions There is abundant 
evidence attesting the fact that the rocks have been sub- 
jected to profound dynamic action, which has resulted in 
the production of lines of weakness along which the mineral 
bearing solutions have found a comparatively easy passage 
The width of the ore bodies reaches 80 feet m places The 
gold occurs free, as teflorides and as auriferous pyirhotite * 
The free gold presents such characters as point to its 
having been derived from tlie oxidation of the tellurium 
bearing minerals , the decomposition of the auriferous 
pyrites may also be the source of some portions of it' 
(A Gibb Maitland, Government Geologist) 

At the outset however the deposits were discovered and 
worked as ‘alluvial fields In 3892 Messrs Bayley and 
Ford started on a prospecting tnp eastward from Southern 
Cross (discovered m 1888) and reached the native well— 
Coolgardie Here Ford picked np a half-ounce nugget, 
and before dinner time they had found over 20 oz of gold 
A few weeks later they discovered the famous reef, and the 
same evening they picked up and dollied (i e roughly 
separated) with a tomahawk from the cap of the reef over 
500 02 . of gold. Kalgoorhe was discovered by Messrs 
Flannigan and Hannan in June 1893 Much alluvial gold 
was quickly taken out and many rich reefs discovered 
Mdnzies was discovered lo 1894, and la January 1895 
there were over 2,500 diggers ‘dry blowing (separating 
the gold from the sand, Ac , by air-currents) in the vicinity 
of Kalgoorhe 

The following table from the West Atistralian Year Book 
gives the relative proportions of gold won m the principal 
fields, up to 1904 (see Fig 44) 


Pynbotitc la ft solphtde of iroa akin to pjritea 
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Ovnets. 

East Coolgardie (or Kal- 
goorlie) • • 5,846,919 

Murchison (Nsnnine) 1,067,473 
Mt MarBaret(LiiTerton) 0)0,745 
NorthCoolgardie . 013 G04 

Coolgirclie . 724,256 

North-East Coolgardis 597.122 


B. Murchison (Wiluna) . 
Dundas (Norseman) 
Yilgarn (S Cross) . 
Broad Arrow (near Kal- 
coolie) . 

Peak Hill 

Pilbarra (hlarLlo Bar) 


Ounce! 

440,829 

257,307 

211,896 

236,267 

188,846 

119,333 


Since 1903 the gold yield has decreased from £8,770,719 
to £2,935,693 in 1921. Tlic total gold values for the State 
to 1924 were £154,785,378. In 1924 the chief producers 
were East Coolgardie, 366,099 oz ; Mount Margaret, 
43,705 oz. ; and Murchison 24,425 oz. 


(li) Broken Hill Silver*Lead*Zinc Mines. 

Although this celebrated mine is well within tho State of 
New South Wales, jet practically all communication is 
carried on througli South Australia. A glance at tho 
map (Fig. 55) will show that the coast of Spencer Gulf, in 
South Australia, is only about 200 miles away, while 
Sydney is more than 500 miles, of which much lies in arid 
regions. This mining district was Orst pegged out in 1883. 
Sliares were then sold for less than £l00 which some six 
years later were each worth £2,500,000. The rocks of the 
district consist of highly altered rocks such as schists, 
which have been classed with Pre Cambrian rocks of the 
Flinders Range. The lode itself stood out as a ridge of 
manganese-bearing rocks (gossan). It occupied a vertical 
cavity, and was shaped like a knife on edge, and its 
outcrop formed the highest part of the range for about 
a mile and a half of its length 
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Fia 4S Vertical Section throDcli (be Broken Hill Silrer lead Lode. 
The branching at the bottom u not 


METAL SITNTXG IN AUSTRALIA 185 

It is noiT generally agreed that the lode is a Replace- 
meat rffjxjsit The ore-b«xring solatioia which possibly 
ascended along a plane of weakness such as a fault or 
shear zone, have replaced certain bands of the schist 
forming the ‘ country -rock \ As these schists have been 
a good deal folded the general section acio^ the lode 
beare a certain resemblance to a saddle-reet 

Broken Uill is a good example of the occurrence of the 
richest bodies of ore at the ^trface, which is opposed to the 
miner's belief that the chances are in favour of an increase 
in value with depth. The sarface claims were originally 
taken up for tin in 1883. They were found to contain 
slugs of ‘ horn silver yielding 55 per cent of the precious 
metal. The ore at the upper levels consisted chieSy of 
carbonate of lead with kaolin and other siliceous 
material, and yielded from 5 to SOO ounce? of silver per ton. 
In this zone, owing to the changes in the ore-body due to 
atmospheric oiidation and removal of some of the less 
valuable materials by solution, the metals were more con- 
centrated and more easily extracted than at lower levels. 
The ore-bodies below the ‘oxidized zone' were found to 
consist of sulphides of lead and zinc, sometimes with 
a garnet-bearing silicate or ‘ gangue As the richer 
ores are now practically exhausted and silver values are 
decreased, it is obvious that the profitable extraction 
of lead and zinc is now the chief problem of Broken Hill. 
This was found po^ible by means of electro-magnets in 
IVetherill separators, since the zinc blende contains a 
notable proportion of iroD,bnt the ‘flotation’ process — 
where the finely ground ores are separated through some 
adhering to oil — has now replaced it. 

The population of Broken Hill was about 24,000 in 1925. 
The aggregate output of the mines to the end of 1924 
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was valued at nearlv £121 000,000 This settlement in the 
desert is worthy of some attention from an economic point 
of view The annual rainf^l la only about 7 9 inches, so 
that agriculture is impossible The Broken Hill district 
forms poi tion of a pastoral area (pp 106 and 140-1), but 
it has such and conditions that, as the Government report 
states, ‘ large flocks must be carried to render the holdings 
profitable, and the western squatter does well to have 
a substantial sinking fund against the comerse. of a “ rainy 
day ' Hence even the pastoral industry is confined to a 
few large station holders The South Australian Govern 
ment however, recognized the importance of the mineral 
field and by a rapid extension of their railways captured 
all the trade connected with the industry A railway of 
some 230 miles carnes the ore and crude metals to Port 
Fine (see Fig 55) It is 150 miles farther to Adelaide 
On the other hand, a railway is being constructed from 
Broken Hill via ACentndie to Condobohn, a distance of 
SOO miles for the most part across the level western plains 
which will thus link it to Sydney In addition it will form 
a new through route from Sydney to Adelaide, but one 
which is not likely to compete with the present journey of 
some forty hours via Melbourne 


(c) Tbe Ballarat Gold Reefs 
A very interesting gold field in Victoria surrounds the 
towns of Ballarat and Bendigo Apart from their present 
commercial importance, they are noteworthy as being the 
centres of the gold rushes of the fifties which had so 
much to do with the first real emigration to Australia. 
The country consists of siiunaa slates which have given 
rise to undulating thinly timbered highlands. These slates 
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are much folded and hiulted, and are covered in the 
valleys with alluvial clays derived from them by 
u'eatiiering. Permeating the slates are numerous quartz 
veins, undoubtedly due to the deposition of silica on the 
cooling of underground waters. These veins sometimes 
contain gold, uhich Las also been partly worn away and 
deposited in pockets on the surface of the rocks with the 
clay. Hence we have two classes of gold : that occurring 
in the reefs together with much quartz and found at all 
depths as far as the shafts have been sunk ; and the 
alluvial gold, which occurs in shallower deposits, freed 
from much of the quartz ‘gangue’.^ 

As an evamplo of the reef gold the Ballarat ‘Indicator’ 
reefs may bo instanced ; while the biggest ‘ rush ’ of late 
years at Poseidon gives a good idea of the way alluvial is 
worked. (See (c?) below.) 

Ballarat is an exceptionally well favoured mining city. 
It has a rainfall of 27 inches, the same as the ccnttal 
plain of England, and an elevation of 1,400 feet. It is 
very liealihy. Large crops of potatoes and oats arc 
grown. Gold, houever, for many years was the most im- 
portant asset, and over £70,000,000 have been obtained. 

The alluvial diggings, where many of the largest nuggets 
were found, are not very important now. Most of the gold 
is won from the reefs. Some of tlie shafts are over 
2,000 feet deep, cross drives being cut at intervals to tap 
the various quartz veins or reefi One peculiarity in 
many of the mines is the presence of ‘ indicators ’. The 
most important is a band of carbonaceous shale, often 
containing some pyrites, which is interbedded with the 
slates and is only g inch thick. The slates lie more or less 
vertically, for the strata have been much folded. The 
quartz veins in many instances form more or less 
horizontal sheets, which cut the slates at right angles. 

* Iron-bearing country rock. 
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They are associated with Tolcanic dykes and are often 
bounded by a leathery layer of clay which is known as 
a ‘leather jacket’ Wliere the quartz reefs are inter 
sected by the indicator valuable gold ‘pockets' and 
‘bonanzas occur Ueie the quartz is extremely neb 
and the gold can readily be seen glistening in the face 
of the workings a by no means common sight in a gold 
mine. The dark layer m the slatra (the indicator) can be 
traced for long distances, and so it acts as a guide to the 
miner There are several of these indicators of varying 



Ballarat a less uncertain and haphazard undertaking than 
IS usually the case 

Undoubtedly the presence of the gold is due in part to 
the precipitating action of the ‘indicator’ hands on the 
gold carrying solution^ which percolated along the crack 
now occupied by the quartz reef Experiment has shown 
that gold will deposit from solution on carbonaceous 
matter as well as on many metals and metallic compounds, 
a fact of which advantage is taken in several methods of 
gold extraction In the figure annexed (Fig 47) it will be 
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noticed that the quartz vein occopics a fault plane where 
the slates have been cracked across and displaced to one 
side. This is very usual, the gold-bearing solutions natur- 
ally finding their way along old lines of weakness. 

(d) Alluvial Gold at Poseidon. 

At the height of the ‘roah’, early in 1907, the writer 
and a friend visited this field, which is situated near the 
Loddon River, twenty miles west of Bendigo ('see map, 
Fig. 43>. A short time before several large nuggets, one 
worth more than £3,000, had been obtained ; but such 
finds are by no means as common now as they were in the 
fifties. Naturally, as the district lay eo close to a town of 
40,000 inhabitants, it was quite settled. The lucky miners 
who got there first were for the most part farmers from 
the a^oining townships. They were well used to pick 
and shovel, for ttiey often go ‘prospecting' during the 
slack season at the farm. 

The actual scene of operations was a large thinly-grassed 
paddock uith numerous gaunt gum trees, under nhich the 
tents of the miners uere pitched. A slight ridge marked 
the course of a quartz reef which had been worked out 
many years ago. Towards the end of 1906 a prospector 
put down auger-holes along a course parallel to the reef 
(as at a), until he found the underground rocky channel 
which had originally drained the ridge. Here he pegged 
out his claim, and in the stifF red clay, within a foot or 
two of the surface, several thousand pounds’ worth of the 
rate metal were dug up. His friends immediately pegged 
out their 60 feet x 60 feet claims as close as possible to bis. 
Those who happened to be on the line of the underground 
channel (or “ lead ’) were handsomely paid for their 
labours — those a few feet away got practically nothing. 
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The ‘lead rapidly deepened to 60 feet withm half a mile, 
and here the gold ^ras u smaller slugs and not so plentiful. 
The clay was dug up very carefully and carted a mile or 
more to the Loddon Hirer where it was washed in rather 
primitive circular timber pnddlers. The clar was gradually 
swept away to the rirer and the gold collected in the 
bottom of the puddler 

TSvo featurea stand ont in the picture of this particular 
field. Although the miners lived m tent* and had to buy 
their water at a penny a bucket, yet proruons and snp- 
pbes could be obtained at ordinary prices from two stores, 
while bakers carts called regularly {ram the neighbouring 
towns. 


Although owncin of claims along the ‘lead made much 
money many of the others were content to hasten slowlr, 
and their holdings were merely ‘shepherded bv agents from 
11 a.m. till noon (when the law requires representatives 
to be on the claim) to prevent jumping The owners were 
waiting until their neigfabonrs work should reveal whether 
it was worth while to pay the extra charges for actually 
‘breaking ground, and to «ink. the shaft which was 
necessary to reach the cold above the bottom rock. 
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(e) The Cobar Copper Mines. 

Jdit as the discorerv of the ralnable sflTer-lead ores 
of Broken Hill led to the profitable settlement of the 
extreme Western portion of ^ew Sonth Wales, so the 
presence of larne masses of copper ore at Cobar has con- 
tributed greatly to the opening op of the middle west of 
the State. If the reader refers back to the section dealing 
with the mam geolc^cal featores of yew South Walea 
fFig 29), he will find that Cobar is simatedjusT where 
the palaeozoic rocks uthich constitute the Eastern 
Highland: emerge from the later sediments which corer 
their Sants. The region is akia to the Hinhiacd.'. but 
not of them, for it is a coiaparaarely lerel p’am with no 
hiUs of any uaponauce. A: the ramli-Il i: under 15 inches 
and the soil poor the regetatiou consists chicfiy of is^.'lated 
eacalypts or stunted lua scrtibs. 

Owing to the raJoable mineral contents of this s .jmewhat 
barren surface it has been one oi the m‘'s: important mining 
centres in Atistraln. but the chief o^pper mine has closed 
down and is di«iiuntlerj The popula'i ja has de^lmed from 
about o/iOO to 1 500. Cobor i' still an impfjr.ant pastoral 
centre. 

Although the main Western railway line extends to 
Bourke, yet during the workiDg of the mines by Ear the 
greater traSc branched off at yyngaa to Cobar and its 
neighbours. The great demand for fuel for the blast 
furnaces led to the destrnctiOQ of all the lamer trees for 
miles around, so that the di*trict bad a blighted appearance 
In a gocKl season wheat will grow — and the writer rindly 
remembers the bright green appearance of a field of young 
wheat, though no grass w:^ Tisible in the neighbourhood. 
The ore was discoTcred in 1869, owing to the presence of 
green and blue stains in a natire well. It was extremely 
rich, as may be gathered from the fact that, in spite of the 
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cartage of over 250 mtles to the railT\ay, handsome divi 
dends were obtained 

It IS very interesting to remember that at this period 
several thousand tons of ore were sent by team to Bourl e, 
and thence down the Darling and Munay by steamer to 
Adelaide So that at first Cobar like Broken IIiU was 
commeicially nearer to Adelaide than Sydney Later, when 
the railway was extended to Cobar, the Great Cobar 
Company erected a refining plant at Lithgow, about 350 
miles away, near Sydney 

As in Broken Hill and most copper and lead mines, the 
character of the ore vanes with the depth The walls 
enclosing the ore body consist of altered slates, probably 
Silurian in age The ore masses are much wider at the 
deeper levels than the outcrop would indicate, a fortunate 
but rather exceptional condition The upper portions 
consist of copper carbonates with a more or less 
ferruginous gangue, lower down at 250 feet the catbonates 
and oxides are mixed with the unaltered sulphides while 
at the lowest levels (over COO feet) the stopes (or workings) 
are cut m sobd masses of yellow copper pyrites It is 
a strange experience to visit these huge artificial caverns, 
one of which in 1904 was 370 feet long 25 feet high, and 
60 feet wide They are comparatively free fiom timbering, 
since the ore ‘stands well without support In these 
large spaces, however it is difficult to work the ore, and 
sooner or later probably the empty stopes will be filled 
with ‘mullock , or waste material obtained during mining 
operations hit. Lyell (Tasmania) and Jit Morgan 
(Queensland) are now the chief copper mines 

The chief nuuing fiel^ of Australia (see Figs 3 and 49) 
are (1924) as follows * 

‘ The relative importaace of these fields vanes considerablv with 
the price of metals 
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Silver Lead: New South ^'aUe — Ilroken Hill, Pictoii. 
Ta/frnania — Nortli Mount Farrell, Ma:?net Miric'f', Mount 
LycJI. Queensland — Urirfbane, OttlU'^x:, Mount h-j.. 

Gold : ^yestem Australia — IlihtCo<jlg:iu]ie, Murcljibon, 
Mount Margaret. (jKce««^anrf— Mount Morgan, G^mpif, 



Ilaven«wood. Victoria — Bendigo, IJcccliMorllj, Castle- 
rnairic. New South Wales — I^icIjIiii, Adelong. Tas- 
mania — and W, Coasts, Mount LjelL South 
A uslralia — Wallai oo. Northern Terrilorij — FJctcher’H 
Cully. 

Zinc; New South Wales — Broken liilL 

Copper: Tasmania — Mount J.o^clL Queensland — 
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Blount Morgan, ChiUagoe. Western Atufralia — Korthatnp- 
ton Kew South Wales — ^Broken Hill 
Tin: Queensland — Herberton. Tasmama — North 

Eastern Division A^eir SotetA TTales— Tingha, Ardlelhan, 
Emmanlle 

Iron South Australia — Iron Knobt Kew South 
Wales — Tallawang, C^dia. 

Salt: South Australia — Lake Hart. 



CHAPTER XX 


COAL IN AUSTRALIA 

In Enrope and most of the coal centres of the Northern 
Hemisphere, the chief coal-bearing rocks are charac- 
terized by a fairly aniform set of fossils which have been 
termed carboniferous for that reason. In the Southern 
Hemisphere the most valuable coal is found in beds 
slightly newer than these. This coal is assigned to an 
intermediate position, the penDO-carboniferous. It is 
characterized by certain ferns with tongued-shaped leaves 
{Glossopteris). In Australia, India, and South Africa 
there arc valuable coal deposits of this age, and these 
fields are also characterized by the presence of glacial 
boulders and other common features. The economic 
geology of the Australian coalfields therefore differs 
greatly from that of Europe, and beds which in Europe 
would be associated with coal are devoid of it in the 
Southern Hemisphere. 

There are also coal-bearingstratam much yoimger rocks, 
but the coal is of a much poorer quality. 

Coal, as opposed to most metalliferous deposits, occurs 
in more or less horizontal beds or seams. In most cases 
it is derived from the carbonaceous material of enormous 
swamps, peat-bogs, and comferous forests, which were 
buried long ages since, later silt and sand. Subsidence 
and further deposition has piled thousands of feet of fresh 
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matenal above the ancient peat deposit, consolidating 
it, and often altering ita constitution by squeezing out 
volatile matters, or leading to the distribution of tarry 
substances through the i?hole In many cases no doubt 
the coal plants grew where the seam now hes since the 
‘ underclay is often dehcient m the amount of plant foods, 
and crowded with fossil roota Often, however, ancient 
floods undoubtedly swept oiganic dibris into some depres 
Sion in the bog The accompanying silt gave rise to those 
worthless ‘ bands in the coal which so greatly decrease its 
economic valua 

Coal in Australia, as elsewhere, vanes very greatly m 
appearance, composition, and economic value. Before 
describing the chief deposits a few remarks on the method 
of testing and classifying coals will help the reader to 
appreciate their characteristics 

The value of coal is tested m the following manner 
A definite ataonni is ground up and weighed It is then 
heated to drive off water and weighed again The poorer 
coals contain a very large proportion of water, which 
lessens their value as a fuel since this must be evaporated 
before the coal is of use. Then the weighed coal dust is 
heated red hot m a closed vessel which however, permits 
the escape of the volatile gases. From diminution in 
weight the percentage of the latter can be calculated. 
The character of the residue shows if it be a caking 
coal , for then a vesicular lamp of coke will have formed 
of a nature suitable for metallurgical purposes Finally, 
the coal is mtensely heated with free access of air I^s 
bums away all the fixed carbon. It leaves only the ash, 
which bke the moisture, is another harmful compound, 
since it often contains substances injurious in metallurgy, 
causes clinkers in the grates, and is useless bulk in freight 
wagons. 

A usual classification of coal based on the foregoing is 
as follows, determined by the percentage of volatile 
gases or hydrocarbons 
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Name of Coal. j 

PerunUtge of 
Hydrocarbont, 

Other Charaeten. 

Dlummalmg Coals 

45-29% 

Should bo low in eulphut. 

Metallurgical (giviiiB denaa 
and coherent coke) 

, 29-17% 

Should ha low ia ash and 
sulphur. 

Steam Coals . 

1 17 10% 

Used ID boilers 

Anthracito . 

1 10 % and leas 

Smokeless and less bulky. 


Distribution of Coal in Australia. 


Tlio States richest in coal are New South Wales and 
Queensland. The first has by far the greatest output, as 
the figures for 1914 and 1924 show : 


New South Wilea . 

Queensland 

Victona 

West Australia 

Tasmania 


19U 

£3,737,761 

<16,292 

289,099 

1<S,684 

27,853 


19-2< 

£9,589,647 

985,543 

669,555 


Referring to Fig. 49 a tlie main (penno carboniferous) 
coal-hearing strata are seen to occur along the eastern 
shore of Australia. In North Queensland arc three small 
basins of no importance at present, Oakey Creek and Little 
River, behind Cooktown, and at Townsville. The Blair 
Athol seam at Clermont is 66 feet thick, and is now being 
opened up. Next comes the recently developed basin of 
the Dawson River, which contains excellent coal, some 
of it almost anthracite. Just within the New South Wales 
boundary is a relic of the eroded coal preserved at Ashford, 
South of this area is the most important coalfield, the 
Newcastle-Lithgow-Bulli Coal Scams, which, with their 
associated strata, cover an area of 25,000 square miles, and 
yielded £9,500,000 worth of coal in 1924.* In Tasmania 
unimportant fields of this age occur near the Mersey River 
’ Of late veus tbe Maitland fields working tbe lower (Greta) coal 

opened vp, and this is now th« premier coal-producmg area of 
Australia 
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m the north and at Port CH^et in the south The chief 
coal supply in this State is from later sediments. 

In Western Australia a useful supply is obtained at 
Collie, in the south west comer It lies in a small basin 
scooped out of the ancient ‘massif of Western Austraba, 
and so lias not been subjected to earth movements. 



Fia 19 a. Chief Coalfields (after Prof Darjd) Permo Carboniferoaa 
(P O ) Beams are black 


Where folding has taken place, the coal is as a rule 
more compact and contains less water and volatile matter 
Hence the excellent qnabty of the Ashford coal (New 
South Wales) and of portion of the Dawson River coal 
(Queensland) But the undisturbed coal at Collie has 
not been improved by the ‘kneading of Mother Earth' 
and IS therefore very wet and somewhat cbnkery 
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Of deposits of later date, the most importaut occurs in 
Southern Queensland around Ipswich. To the cast of the 
penno carboniferous basin there occurs an area of tria^sic 
coal TTbich supplies the Queensland market, aud has led to 
the establishment of a considerable manufacturing centi e 
at Ipswich. In the southern extension of these deposits 
in New South Wales there are a few seams of no great 
Talue, which are by no means compaiable either in extent 
or in composition with the Ipswich coal. At Burrum, 
near Maryborough, are scams of cretaceous aga 

Of somewhat similar mesozoic age are the small deposits 
of Leigh’s Creek, in South Australia, where an enormously 
thick deposit of moist, poor coal is found, and the Gippe- 
land coal at Outtrim and Woothaggi, near C. Paterson, 
Victoria. 

More important mesozoic coals, however, occur in 
Tasmania and Western Australia. At Fiogal, in the east 
of Tasmania, a very fiourishlng coalfield occurs, whence 
90 per cent, of coal won in the State is derived 

Passing to the tertiary deposits, the main Victorian 
seams at Morwell, 8S miles east of Melbourne, arc of this 
late period.* The coal Is friable and moist, and is worked 
like a quarry in a huge open ‘ face It is proposed to 
generate electric pow er on an immense scale at Morwell. 
A new coal-field is situated near Corowa (N.S.W.). 

These facts are summed up in the following table, which 
gives fairly representative figures but does not pretend to 
great accuracy.^ , 

* This deposit u of enormous size, seTetal Ia7er8 of brown coal being 
loo feet thicli. and one reachniz "00 feet t 

* In part based on data given bj Professor David in a lecture to the 
University of Sydney Engineenng Society. 
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Zoealtly 

Aye 

CTuxriKfer 

ComponlKm, 





Water 

19 

VolH 

3S 

Fa 

64 

Ash 

9 

Lithgow 

caiboni 

do 

Very good j 
steam coal 
for boilers J 

1-9 

31S 

52 6 

14 

Bolli 

do 

dermesbo 
use gas, 
ic V 

I 

23 

66 

11 

Ashford, 

do 

Excellent 

071 

229 

69 

7-5 

bew 

Senth 

Wales 


coal 

PreeUent 

37 

13 

78 

6 

Qusens. 

land 

Oolbe 


coiL high y 
fixed eaihon 

IS 

25 

63 

6-7 

Wert 

Autralia 

Ipswich 

Qoeeaa* 

land 

FmraL 

True 

brittle when 
dried 

Used for all 

1$ 

S3 

63 

8 

do 

purpose* 

Like Ipswich 





Tasmania 




3" 

65 

7 


do 


177 

273 

42 

13 

Creek 

Wonthaggi 

Jorassc 

coal 

Enable 

49 

313 

614 

93 

llorwell 

Victoria 

Tertiary 

Very hydrous 
and crumbly 

<0 

3™ 

16 

4 


Exported rery 
largely, giTea 
best coice 
Not exported, as 
100 miles from 

faetslinrgy 
Used for coke 
and export 
Useful on 
northern rail 
way 

Very promisiog 
field for export 
and local ose 


Two ieam.% 
lift and 4{ft 
Suppbes all 
OueesaUnd. 

Suppbes 

Tasmania. 

iOOmls inland, 

' Teiy clmkery 

Usually thin 

Usable when 
bnqnetted 
after drying 


As the chief coalfield in the Sonthem Hemisphere, some 
further details of the Ifew Soath Wales Basin are shown 
m F 15 60 This 13 a diagram representing a model cut 
across from west to east to show Tertical sections along 
two lines 

In the west the basin is bounded by Silurian (?) slates 
which abo form the bed rock below the coal measures. 
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Immediately above this oldest formation comes tlie marine 
series marked (2) known as the lower marine’ , they 
are nearly 5 000 feet thick Above it is the lower seam 
which crops out at Greta, where an upward bulge or 
dome m the crust occurs it forms an important part of 
the field for the workable coal is about 20 feet thicL 
Here is the moat important coal area in Australia It 
extends for 15 miles from West hlaitland to Ccssnock 
It also appears far to the south at Clyde River, but is not 
yet worked there 

Later 5 000 feet of the upper marine senes (4) were 
deposited Immediately above it lies the most important 
senes of seams known as the Newcastle Bull! coal 
which seems to form a huge black saucer, extending 
under the whole of the country from Newcastle to Lithgow 
in the west and to BuIIi in the south. 

By remarkably acute geolc^ical induction the credit of 
which IS duo chiefly to Messrs Clarke Etheridge and 
David it was inferred that this coal would bo found a few 
thousand feet below the capital city Sydney In 
1890 a bore was put doMm at North Sydney and struck 
coal at 2 801 feet A Company has since put down two 
shafts m Balmain alongside Sydney Harbour but after 
some years these colliencs ceased work To the south of 
Sydney at Helensburgh thissameseam is worked profitably 
at 850 feet At Bulk and alhed collienes the coal crops out 
at the side of the Coast Range and can be seen as 
a broad black band 

On the western side of the field the coal crops out m 
the deep gorges excavated by the rivers flowing to the 
Hawkesbury Here adits^in the nver valleys at Mittagong 

* The lover menne seriea seems to baye been overlapped bj the 
upper marine senes lor a great port on ol the bss n It outcrops best 
in the east, near Newcastle and the Shoalhaveu River 

* An adit s a more or less boruontal passage usually opening m the 
tace of a h IL 



COAL IN AUSTRALIA 


203 


furnished coal for the first smelters of iron. At Litbgow, 
on the TTestern flank of the Divide (see Fig. 50), the coal 
comes to the surface and has led to the rise of one of the 
chief manufacturing centres in Australia. Here are situated 
Hoskins’s large blast furnaces, the Commonwealth Small 
Anns Factory, and several metalhirgical works chieflj 
connected with the copper industry. 

At Newcastle the Broken Hill Proprietary Company has 
established extensive steel and iion works (see p. 25). 

Mr. E. F. Pittman (Government Geologist of New South 
Wales) has estimated the coal resources as follows : 

57 mtlei. 

Productive uea of Upper S«ain (Ne«castle>BuUi) . . 15,800 

Productive area of Lower Seam, id north (Greta) . , 250 

Productive area of Lower Seam, in aoutb (Clrde) , 600 

16,650 

The maximum thickness of workable coal is about 
120 feet. Assuming there is only 10 feet of workable 
coal over the whole 16,550 square miles, he^ estimates 
that there are 115,346,880,0(W tons of available fuel, 
which is nearly that of the coalfields of Great Britain. 

In the Capertee valley, which opens to the Hawkesbury, 
is one of the largest deposits of kert^ene shale in the world. 
It is shown as a black band in the cliff, in Fig. 50. Its 
profitable e.vploitation depends on economic methods of 
production. About 33,000 tons, valued at £77,000, was 
won in 1921, but in 1924 only 642 tons were produced. 

Overlying all the coal seams is an upper ‘saucer' of 
barren sandstone of triassic age, of which the chief buildings 
of Sydney are constructed. 

A B<»our«4 of Jftu SbufA Walet, by E. F. Pittman, 
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AUSTRALIA. 


CHAPTER XXI 
TIMBER, SUGVR AND COTTON 
I>i this cbipler «erenU of the typical minor mdn?tnes mil 
be described Those irhidi present Tno«t pomta of interest, 
la the writer s opinion, are the foUoTno" Auatralian 
Timbers, the Indu tir and Cotton 


The Timber Industry* 

Anstnlia has the smallest amount of Umber forest to 
proportion to her total area of all the conUnents. The 
tme forest area is less than 4 per cent, whidi is the 
same as Bntaim Germany bos £0 per cent, U 5,A S4 
Sweden S'* and Japan 56 per cent of the total area. 
(H R Alackar ) 

The forest reserves are di-tribated as follows (1° o) 
Jots. 

New ^outb tTaJcs MWOiOCW 

N cton* NSOOiCOO 

QaeensUod 0 , 000 , 00 } 

Me.tAastTBl» ,4,000, OCO 

TssZDSiuA 1 500,000 

Scnith Austntu SCtXOOO 

The only States wludi hare developed a large commerce 
in timber are Western Australia and New South 
Wales. The former eiports timber worth more than 
£300 000 a Tear but New South Wales only one-half of 
that The western State has paid more attention to the 
exporting of Umber wbidi is largely controlled bv the 
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Western Australia. 

In Western Australia, as el»eirhere, the distribution of 
timb er 23 maialj controBed br cimiata. It is bounded on 
tie east bv tie ISinch isohjet and extends north to 
latitude SO* near the Irwin Rirer (sec 51) Withm 
these Lmits are found splendid forests, of whidi the jarrah 
and kam are imdonbtedlj the mist important. There are, 
hoTrerer sereral other timbers of great ralne. Along the 
coast, for 13 a narrow belt of Tuart (E ffompJio- 

cepJuda) This tree attains a height of ICO feet and 
a diameter of 7 feet near tie ground. It is especially 
suitable for framing, posseszing a curly gram which matra 
for toughnes-v 

The great Jarrati belt lies to the west of a Ln* joining 
Perth to Albany and chiefly on the eastern side of the 
Darling Scarp. Its area is es^mated at 8 OOD DDO acrea 
About 60 000 acres per year are cut, and it u considered 
that there are thinr years supplr Tbongi not sndi 
alarge tree as the kam, jarrah t» one of tLemost handAome 
and durable tunbeis in the tiade. 1 1 constitutes by far the 
largest proportion of the timbers exported, for it is in great 
demand for street^paTingand pile®, wh3e it makes excellent 
railwaT deepejs, probably unexcelled. 

The Kam Forests be to the south of the State, between 
the Blackwood Eirer and Albany, the best occumug m the 
Talley ofth" Warren, where there are about 1,000 000 acres 
of this fine tree. It grows to a height of SOO feet and 
attains a diameter of 17 feet at the base. It is rery 
strong touch, and ela^tu^ and is therefore well suited for 
bridges, shafts, and albed work. 

On the eastern fiarik of the Daring Ranre are found 
two Taloable trees, the Wandoo* and the York GniZL^ 

* or tViite Gen i« E. rtitmea, 

’ Tc-k Gcb u E, Z/cnf}uAa. U»Set Gan, Sfimca Gan, Gmlet, 
S4ndik.ir&od ocen la lie.. 
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They arc smaller than the preceding, reaching a height 
of 75 feet, with a diameter of 20 inches. Both are dense 
hardwoods. The former is used largely for props in 
mining, and both arc suitable for general wheelwright 



Fro 61. Timbers and RainfaU of SwanUnd (W A.). The drier 
areas and much of the eastern gold fields are wooded with Salmon Gum 
and other eucalypts, which are used for mining timbers. The whole 
area over 10 inches will probably grow wheat. The new railways in the 
wheat belt arc shown. 

work. Tlieir distribution with reference to the 20-inch 
isohyet is well shoira in Fig. 51. 
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made some years ago put the areas as 

Acres Loadi 

8 000 000 40 000 000 

1200 000 15 000 000 

"00 000 300 000 

7 000.000 > - ™ 

&c 4 000 000 { 7 000,000 

62,300 000 

The late Conseirator of Forests estimated the Talue to 
the State of forests od Crown lAnds at £124 000,000 

New South Wales 

largely owing to the researches of Messrs Slatden and 
Dalrymple Hay the physiography of the timber areas lo 
New South Wales is perhaps better tnown than in any 
other State The accompanying figure shows how greatly 
the timber belts depend on rainfall (refer to Fig 52} 
The 10-ioch isohyct defines the western limit of the forest 
area, and the 20 meb line the western boundary of the 
Highland timbers. In the north is a zone of Brush timbers 
of especial interest, on tbe eastern flanks of the New 
England Plateau. Along tbe coast is a well marked 
proTince known as the Coastal Zone. 

As might be expected, the Tarious timbers are not 
altogether confined to any one district For instance, 
ironbark is found all orcr the north and east of the 
timber area and grey box has a similarly wide range 
The yellow box farouTs the western slopes of the dinde, 
while the stnngybark is most common on the eastern 
Blue gum, turpentine, and mahogany are practically 
confined to the coastal area. Murray red gum occurs 
only in the Riverina. Cypress pine is characteristic of 
the 4\estem Flams, where the forests are sporadic 

The most characteristic area is that known as the 
Northern Brush. Here are some of the largest areas 
of ancient lava (basalt), which make a fertile soil. This 
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combined with the heavy rainfall in this region, has led to 
a forest growth fer more luxcriant than anywhere else 
in the State. Here a snb-tropical flora, consisting very 
largely of soft woods, floarishes. The most highly prized 
is the magnificent red cedar, a timber of great valae in 
ornamental joinery. Other woods with a beantifiil grain 
are rosewood and tnlipwood, while sassafras and yellow- 
wood, which also grow on the basalt hills of the Bine 
iloontains, are used in cabinet work. 

The following table, dne to ilr. J. H. Jlaiden, F.LS.,. 
shows the economic characteristics of these timbers . 


1 

Ct^raeleruliei. 

L'u 

Ironbulc 

Stiinsybark 

Mahoevir 

(BUckiraet) 

TsUow-wood 

Swenstb, durability we’jbt 

EUnly (plit 

Streo^b aoil donbOity 

Barabdity, greasy Eatore 

Girderf, ile*pen, 
framing, shafts 

Fencing and boild- 
lEg, sleepers. 

Bansg, bailding, 
ileepeis. 

Beelong, gudsrs, 
piles. 

^ates, mauls, 
sleepers. 

Bailding planking. 

Piles, sleepers, 
parmg. 

Piles, ground 
timbers, paving, 
eleepers. 

Grey Box 

Blae Gem 
Toipentme 

(^ynrarpia) 
ilnrrayKed Gam 

Tousbneas, coarse ffrsia 

Scnigbt grain, easily worked 

1 Resists d«<sy and white ant, 
non inSammable 

Strength, durability, reeista 
white ant 

Cypress Pine 
{(UUitru robusta) 
Bid Cedar 
{CedreliiAusinilu) 
Rosewood 

Toljpwood 

[ffarjndlia) 

Sassafi^ 

[Dorvrhora) 

TeHow-wood 

[Flinderna) 

1 Soft Woodi 

|l>arab£Lty, fragrance, resists 

Lightness, easily worked, 
handsome £gnie 
' Bose fragrance, and Ene work- 
! mg qualities 

Tooghnese, omaineiital grain 

lightness, fragrance 

Hard, close grain, like beech 

i 

Linings, framing. 

(Western Slopes.^ 
i umitcre, joinery. 

(North Coast.) 
Furniture, boxes, 
do. 

Cabinetwork, 
billiard tables. 

F umiture, eases 

Cabmetwork. 

1.17 

O 
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So far the export of New South Wales tuobera has 
been trifling Ironbark girders and sleepers bare gone 
to New Zealand and Britain , tallow wood, turpentine, 
and blackbutt for paring and sleepers to New Zealand and 
Germany , and a little ornamental timber (rosewood, &c ) 
to Germany 



However, the Goremment is endeavouring to stir up 
interest in the immense supplies of hardwood. In iron 
bark New South Wales possesses probably the strongest 
timber in the world, which at the same time u one of the 
most durable. For instancy its breaking-strength is double 
that of English oak. 

In Queensland the forests are conflned to the east coast, 




Fia 53 Sugar in Australia, 1933 (Figures denote acres under cul 
tivatioD ) Of recent years the prodartioii has increased in tho north 
and decreased relatively in the eoath 
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town in Xorth Aastralia, the mean annual tenperatnre 
ranging from 6S® F. to SO* F. 

In New South '^’’ales the sngar-cane U practicallT 
confined to the three northern co.ut counties iRous, 
Oarence, and Richmond^ centring about Grafton and 
Lismore. The sontbem limit is determined by the risk 
of frost, which has driven the planters northward. In 
1895 there were nearly S3.000 acres under cane, but owing 
to increase in dairying and changes in sugar duties the 
extent has decreased considerably, and was 11.000 acres 
in 1915. In 1924 it bad improved to SO.tW acres. 

The Kanakas (South Sea Islanders^ have not been 
employed very extensively on the sugar plantations of 
yew South M’ales, and in 1906 roost of them a ere returned 
to their original homes. 

There are only three mills, nearMurwillambab, Lismore, 
and Grafton respectively. 

It is, however, in Queensland that the chief sugar 
centres are situated, at Bundaberg, Mackay, and Cairns 
(see Fig. 53). Thus in 1915-16 there were 153,027 acres 
under cane, or ten tiroes as much as in New South Wales. 
The area is much the same as that under maize, and 
a little less than the wheat acreage, but it should be 
remembered that sugar is seven times as valuable a crop 
as wheat. 


Sugar Pjslncts and Crops 1K!3. 

Jrrti , 

Bris^tie region . . T.VO i Maciay rrgion . . CAWV' 

Boadabfrg region . . 4S.500 Moonlyan reg-on . . 4S?00 
Glads'one (on I^pic) . 1,700 ! Douglas (X. oi C<ums) . W.SCO 

The sugar is grown chiefly oo the rich soils along the 
valleys of the coastal rivers. The juncle is cleared 
away, and the cane propagated by means of short joints, 
each containing a few shoots. Thus a cluster of new canes 
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arises which matures in ibout eighteen months. In the 
warmer diatncts it is possible to cut these canes many 
years without replanting but in the south they need fresh 
plants m throe or four years. 

The pro\ ision of bounties to sugar growers early occupied 
the attention of the Commonwealth Parliament. The 
object was to assist the industry and diminish the employ 
ment of coloured labour in it. But in 1912 the Sugar 
Bounty Abolition Act was passed, and in 1915 the 
Commonwealth Gorernment as'saracd control of the sugar 
output, paying the growers a fixed price of £18 per ton 
of raw sugar raised to £21 in 1917 In 1923 the 
Commonwealth Gorernment aonounced that tho latest 
agreemcDt (fixing the price of raw sugar at £30 6 j Sriper 
ten) would not be renewed. A Sugai Pool was formed to 
work with the large refining companies. After June 1925 
the sugar indusstry was to be protected from unfair 
competition by means of the Customs Tariff^ 

Referring to the map it is apparent tliat the plantations 
are sporadic and clustered around far distant centres. 
There seems no reason to doubt that there is a large future 
before the sugar industry when the lands between these 
isolated areas are occupied, as similar conditions of soil 
and rainfall obtain at many intermediate points not yet 
utilized In 1924 the Queensland area under canc was 
253,000 acres the area cut was 168,000 acres, or nearly 
67 per cent. 

The isotherms for July and December and the 30-inch 
isohyet, are plotted on the map Tlic winter isotherm of 
5S“ determines the southern boundary (Grafton) , while 
the 30 inch isohyet practically limits the crop to tlic 


‘ In 1925-6 ll e net Talu« perton of txporltd suear was fill 5# OJ 
making the arerace price for the whole crop (56% of which was eon 
eumed St home) £19 IOj "({.pertoii {See Commontotallh lear Sook ) 
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coast — for the reason that the rain/aU is closely correlated 
with the onshore Trade Wind belt. In this belt also occurs 
the only well- watered, rich soil country, since the highlands 
are much too mggcd for sugar plantation, while on the 
more fertile western slopes the rainfeU rapidly diminishes. 

The question of the employment of coloured labour in 
this industry ia not within the scope of this book. A 
resume of the legislation on the matter is given in the 
Commonicealth Tear Bool, 1903, and a general account of 
the whole industry in the Year Bool: of Queensland, from 
which many of the above facts were taken. 

With regard to future extension, there is not much 
land in i^orthem Territory and round the Gulf of Carpen- 
taria which is STiitable for the growth of cune. 

The six months drought (see Chapter VII) prevents 
their growing many of the tropical crops except in irrigated 
regions. So that the sugar belt will long be confhied to 
the east const. 

However, nothing can be done with such crops as require 
cheap labour under the White Australian regime, and 
until some change takes place many acres of fertile coast- 
lands must lie idle in onr tropical north. 

The political point of view bas been frankly stated by 
Bruce Smith in his book The Commomvealth of Australia. 
He says, ‘Australians keep out coloured labour for political 
and not for economic reasons. They intend at all costs to 
preserve the purity of the white race. Australians have 
already more work than they can do in the more temperate 
portions of the coimtry . . . [and] . . . are quite content that 
the development of tropical productions should be delaved’ 

(p. 280). 

In Victoria about 1,000 acres were sown with sugar-beet 
in 1918-19. The chief district is near Maffra in Gippsland, 
where a fine grade of white sugar is manufactured. State 
assistance both for irrigation and for factory equipment is 
provided. 
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Cotton m Australia 

Although cotton nas grown to some extent in Queens 
land from 1860-70 it was only in 1923 that it became an 
important crop This is partly due to the ravages of the 
boll weevil in U S A of late years. The rapid growth of 
the industry is shown in the following table (For Queens 
land only ) 

Fear ietWenlb 

1919 27 000 

1901 940 000 

19"3 12,000 000 

1920 18 000 000 

The wnlCT has discussed the climatic controls of cotton 
elsewhere^ A belt of country along the coast from 
Sydney to RockhainptOQ (with a rainfall over 40 inches) 
agrees with the chief cotton areas of U S A. From Rock 
hampton round to Derby W A (alongthe coast, with more 
than SO inches), agrees with Indian and allied cotton 
climates. 

The chief centre is inland from Rockhampton at present , 
but cotton IS being tried, where soils arc suitable, along 
the whole eastern coastlands It may be a productive 
crop in the Victoria River region of the Territory, if labour 
difficulties can be oveicome Government assistance is 
given 

In Queensland the seed is sown m September and 
October and picked from April to June 

* President al Addreis pp 4CI 4 (Sec E) Aua Assoe Adv Science 
Wellington, UK’S 
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CHAPTER XXn 

AUSTRALIAN FISHERIES 

Although not very largely developed in Australia at 
the present time, yet several branches of this industry 
possess a special interest. Each of the States is endeavour- 
ing to promote the capture of edible JUh in their coastal 
waters ; hut in the tropical seas the chief attention is paid 
to pearl shell, tortoise-shell, and beche-de mer, which, from 
the zoological point of view, are not fish at all. 

Referring to a map of Eastern Australia, it will bo seen 
that there is a rugged coast-lino and a highland belt parallel 
to, and at no great distance from ib Along the northern 
portion is the unique area of coral known as the Great 
Barrier Reef. We have along the cast coast a succession 
of sheltered harbours, many being drowned river valleys, 
as at Sydney. Farther north, among the reefs of the Great 
Barrier, is a shallow warm-water area very suitable for the 
breeding of fish of valuable qualities, as well as of turtle, 
pcarl-sLcll, and bcche-de-merortieparjg. 

The pearl industry of Queensland is confined to the 
tropical area, and is essentially associated with the Great 
Barrier Reefs. The head-quarters are on Thursday 
Island, Torres Strait, 30 miles west of Capo Yoik, and 
from this centre shelling expeditions are made along the 
mainland coast-lino to the northern limits of the Gieat 
Barrier and throughout Torres Strait northward to New 
Guinea. In the Gulf of Carpentaria, also, Saville Kent 
was able to show the presence of the pearl oyster as far 
south as Sweer’s Island. 
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The aTerage depth of wnter from which the greater 
quantity of mother of pearl shell is at present collected is 
seven or eight fathoms (45 feet) Twenty fathoms re- 
presents about the greatest depth from iihich the shell is 
profitably fished although few dtvera can stand the strain 
of prolonged work under that pressure The boats em 
ployed are of 100 tons burden, there being about 150 m 
number, while the hands engaged may be computed at 
1,500 Sarille Kent (whose work on the Barrier Reefs 
should be consulted) states that one month’s work for 
a boat would result in a load of 600 pairs of shell, averaging 
3 lb a pair a total weight little short of a ton 

The value of Queensland pearl shell for the year 1024 
was £200,000 

In "West Australia the trade centres around Broome, 
and to a le«s degree at Cossack and Onslow (see Fig 27). 
Id 1924 shell worth £242 000 was raised, occupying 230 
boats and nearly 1,600 persons chiefly Asiatics, who arc 
indentured labourers. Shark Bay is the habitat of a small 
variety of shell, as mentioned previously, for winch there 
IS little demand, hut it is mteresling to learn that the 
experiments of transplanting the large shell from the north- 
west have been a marked success, and the young shells are 
growing vigorously 

Tortoise shell and trochns shell are aLo exported from 
these States. 

The coasts of New South Wales are too far from the 
equator for any of the ywcceding tropical 'fisheries’ to 
exist Nor has New South 'Wales representatives of the 
liugc ‘banks’, which Lave led to the development of the 
Newfoundland and North Sea Fisheries of the Northern 
Hemisphere. For her own needs Australia as a whole has 
to import more fish than she catches (Imports 1924, 
£1,750,000 , value of take, £1,083,000) Her export con- 
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sists chiefly of cured bfiche-dc-mcr for Hong Kong (£25,000). 
A State Trawling enterpiisc in 1922 was not a commercial 
success, but revealed some of the richest trawling areas 
in the world, which private entci prise is exploiting. 

Of freshwater fish, the most important is the Murray 
cod (Olifforns marfjHariensis), which sometimes reaches 
100 lb. weight. It is found in most of the western rivers 
of New South Wales. The Australian perch {Percolates 
colonorinn) thiives in cstuanes along the coasts of New 
South Wales, Victoria, and Tasmania, and is said to give 
good sport to anglers. 

Lastly, the trout has been successfully acclimatized in 
many of the streams in New South Wales, Victoria, and 
Tasmania. Especially is tliis the ease in tlie district around 
Jlount Kosciusko. Over 140 streams have been stocked 
with fry, yearling or two-year old trout by the Fisheries 
aiitlioritics. The chief centres arc Cooma for tho Snowy 
River, Tumut for the Yarrangobilly River (both in the 
south) ; Tarana on the western line for Fish River, &c. ; 
in tho noith, Walclia for the head-waters of tho Namoi 
(Macdonald, &c.) ; w bile many of the streams near Annidalo 
and Glen Innes aflbrd good spoiU The same energy in 
stocking the rivers is shown by several of tho other States. 

Tlie Commonwealth Tear Book gives the following data 
for 1924. In Australia the fish consumed annually is 13 lb 
per head, as opposed to 42 lb. in England. Tho States are 
trying to encourage local interest in the fisheries 

The following table shows progress since 1918 : 


Boat$ 

1918 192-t 

New South Walea 900 1,700 

Victom . 800 850 

Queensland . 550 670 

S. Australia . 800 760 

W. Australia . 250 250 


Men. 

1918 1921 

3.000 3,300 

1.000 1,S00 
1,000 1,200 

900 1,300 

500 500 


Valve of F\sh. 
£ 

1913 1921 

254.000 570,000 

100.000 167,000 

76.000 127,000 

212.000 126,000 

81.000 81,000 
733,000 1,067,000 
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CHAPTER XXII A 

THE NATm: RAC!ES AROUND AUSTRALIA 

One of the important scientific results of the Great War 
has been the much greater interest tal en in the study of 
ethnology Tins is natural when we see that m every 
direction racial boundaries arc becoming national boun 
daries for perhaps the first time in history It belihves 
us therefore to investigate the racial boundaries char 
acter and status of the peoples who press upon our 
northern shores. 

Australia is interested for moie than one reason Sho 
has recently received a mandate to govern large areas m 
New Guinea and the adjacent islands in which the labour 
problem is acute She is hopeful of opening up large 
trade relations with the folk of the East Indies and Cliino, 
She IS or should be concerned with the spread of Asiatic 
peoples notably Japanese Chinese and Indians into many 
lands around the Pacific This last phase is merely an 
extension of what has been going on for many thousand 
years and we may learn much from a study of these past 
migrations 

Iho ethnologist now considers that the Europeans are 
a homogeneous race. Tlieir light colour is almost their 
sole common attribute and this criterion is of very little 
importance m modem ethnology There aie three great 
races in Europe The first is the primitive Mediterranean 
type which is fairly well connoted by the term ‘dago , 
the second is the Nordic type to winch the English 
largely belong , the third is the Alpine type, which con 
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Htitiitcs tlio folk o! Ccnlnil Kiiropc, intliidiiiij Iho Swiss 
and eastern lYench of Sjuoy. 

It is iinpoitant to note that these Alpine peoples aio as 
Aniiitic as tlio Cliinese. They came into Kim )()0 in Neo 
hthic tinies, and ncio less ailvniucd in cnltiiro than then 
piedecessoiH Their hlowl hinthcis arc found in tlio 
I’.vniiiH ofTinkistan today, wheie, indeed, tlio I'icnch 
ethnologists tcini Home trilies ‘heUted Savojards In 
otiici woids, the upland lolk in the Savoy are inueh inoio 
akin lo these P.nnn tiilies than to the folk in the plains 
of i'’ianec. Fnidict, llnse thico Kmojican laccs livo 
liajipily tosclhcr in Krance, together willi lolies of still 
inoiu {iiinulivu folk, and eoiistiiiito the J''icmh nation of 
to divy. 

I have dwelt on this example lK.<a«se I nin tonvinced 
that (with the exception of the iicgio lolk) it is a inattcr 
of cnviioiunent and education, and not of descent, wliieh 
dctciinincs the sympathies, culliiie, and nationality oi the 
peoples concerned Tlie mixing vvliich lias taken place 
thiouglioiit that ‘western peniiiHiila'of Asia wliicli we call 
r.inopo can iiUiinately as icadily take place in the similar 
'soutli eastern peninsula’ ol Asia which wo call Australasia. 

No ethnologist who has Htiidicd the matter is at all satis- 
fied w ith the terms ' Chinese ' or ‘ Melanesian to quote two 
Ko-c.alled ‘ races ’ which are of special interest to Australian^. 
Tiicro aie ahoiit us many people in the Chinese Umpire as 
ill Dim ope, and it is iny linn Iwlief that the laccs arc much 
inoic divciso in Cliina. Just ns in Kinoiio wo have the 
moic primitive jieoples *piialicd to the wall' by later 
Hiipcrior racCH, so also wo find it in Cliina. In Kuropc 
the more jiriinitivc {in bioli^ical position) wcio tlio Medi- 
terranean and Nordic folk, in niy opinion. Tlicy wcio 
thrust to the west and south by the Alpine, Slav, and 
Turkish peoples. In China the more piiinitivc negroid and 
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Aryan like peoples were thrust out by successive migrations 
of later-developed Mongolian races As a result ue find 
a 2 one of peoples all round the south of China with many 
of the primitive characters of the submerged negro folL 
These, in my opmion, have laigely given rise to the 
southern Chinese cooli^ who la the most familiar Mongol 
in Australia But he is not necessarily the most typical 
Chinaman, any more than a primitive Neanderthal type 
(who still lingers m the Welsh highlands) is a typical 
Bntisher 

The logical conclusion of the somewhat fragmentary 
ethnic data in south-east Asia is shown in Fig 54. The 
thrusts of the more advanced races have been made chiefly 
via north west India and north west China These are 
the great racial ‘ corridors ’ around the rugged plateau of 
Tibet The less advanced races have been pushed in 
zones towards the sea, though relics remain m the form of 
artefacts,'moDUmeDts, folk lore, Ac., which bear witneas to 
thcir former habitats. This movement has ocenrred through 
thousands of years, so that ultimately the most primitive 
peoples are found either in rugged mountains or in far 
distant lands and islands The result is a senes of strata, 
of which the upper represents the dominant race, with 
' inliers of primitive people somewhat of the form shown 
in the section below (Fig 54) 

The negnto tnbes arc represented m Tasmania ( 1 ), Santo 
(New Hebndcs), Papua (Perak), Semang (Philippines), and 
Aeta. The first negro waves are still preserved, I think, 
in Papua (2), New Hebndes, and New Caledonia (3) The 
second (negroid) wave is preserved in Australia (4) and 
among the Dravidians of the south of India. 

The Indo-Aryans of ^orth India (5) are universally 

• Artefacts are arti6cul objects eoch as pnmitiTe stone weapons, 
ornaments. &c 




Fig 54 Mignition zones, lUustntins r\cal evolution, between Tibet 
ind Tiammu The section below shows in cenertlized form tlie ethnic 
str it% m the same le^on. Zones 5 anil 6 aio aUted to the Western Kuropean 
peoples. 
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accepted as our o^td Lid But I see no reason Mliy tLe 
same zone of Aryan like folk should not be extended to 
include many JIalay (5) and the Melanesian people, 
especially those of the east end of Papua and of the 
Northern Solomons Ac. 

The next zone to the north includes the Polynesnns for 
the most part the Javanese, and most Japanese. Less 
closely allied to these are the Tibetans, Burmese, Cam 
bodians, Formosans Ac (7) Further north again are the 
Siamese (8), Shan«, and probably most of the so called 
‘ Chinese of South China Finally, we have the northern 
and central Chinese (who almost all use the Mandarin 
speech), who are certainly alhed etbnologically to the Alpioe 
peoples of Europe, while the Malay and the Melanesian 
people partly represent the ‘ Mediterranean’ race of Europe 

This series of migration zones is described at length in 
my paper on the ‘ Evolution of Race ‘ m the American 
Geographical Renew of New Tori. (January 1921) 
Practically the same thesis has been adopted by Professor 
Dixon in his recent textbook Racial Hutory of Man, 
1923 (See £«iirojimcRtaiidi?rtc« , Taylor, Oifordl927 ) 


The Axttlrahan Ahorigmea 

Out abonpoes — irbo have almost died oat in Victoria and Ke\r South 
at ales (I 000 full bloodaV—atill number perhaps 50 000 in the sparsely 
settled regions in Northern Temtory and Northern tVest Australia 
They reached Australia from South-east Asia many thousand rears ago 
and as Fig 54 shotrs hare left allied tnbes behind in Perak (Sakai), in 
Ceylon (Veddah), and in south India. They are also somewhat akin 
to the pnmitire folk (IieanderUl type) of ancient hurope They are 
of good phys que and of a dark brown ^our Thehair is mrely curly 
but IS usually shghtly wary like that of the tt est European The skull 
IS very narrow with strong jawsand heavy brow ndges. Their culture 
13 very primitive though they had advanced into the polished stone 
age They had no agriculture or TOttery, but were erpert hunters 
and had an artistic sense expressed crude paintings and earrings on 
rocks snd trees 
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CHAPTER XXIII 

THE RAILWAYb> AND AIR SERVICES OF 
AUSTRALIA 

I HAVE dealt rather fullj witli this section because the 
distribution ot population and industries is so closcl) bound 
lip nith the evolution of the miluajs. 

These differ from most important railway systems outside 
continental Em ope in that they arc State-on ncd. Only 
a few of the railnajs, usually connected with forest, mining, 
and sugar areas, belong to piivato corporations. In a 1926 
Government publication the mileage is given as nearly 
28,000, the construction of which cost £275,000,000. Tho 
railways are apportioned as follows 
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The longest continous journey by rail (1 925) is fi om 
Mcckatharra in Western Australia to Dajarra in Queens- 
land, 5,500 miles. The following ia a description of the 
railways and country traversed, beginning in tho w cst and 
working eastwards and then northwards along this route, 
illustrated by Figs. 55, 56, and 6G A, 

‘ See also Fic: 53. 
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In Western Austraba (see Fig 56) the first railways 
were pushed inland from three widely separated ports 
From Geraldton, m 1879, to the copper mines of North 
ampton , Fremantle to Perth (1881), and extended to 
Beverly m 1888 , and lastly (in 1891), in the agricultural 
and timber district, to Flinders Bay Next, a land grant 
railway was built for 250 miles from Albany to Beverley by 
a private company in 1889 This was at first an un 
profitable undertaking and was sold to the Government 
in 1896 Another large private line is the Midland, 
running for 277 miles northward. This was constructed 
under a concession of 12,000 acres of land for every 
mile of railway, and unites the Geraldton system to 
the Perth railways The nioetiea were marked by exten 
eive construction directly dependent on the mining industry 
Thus m 1894 the line to Southern Cross was completed, 
and gradually exteuded as the value of the gold fields 
became assured, to Ralgoorlie m 1897, and Menzies in 
1899 Some years ago this line bad reached Laverton, 
595 miles from Fremantle A parallel dovelopment has 
taken place in the Murchison gold field farther north, 
the railway reaching Cue in 1898, Nannme m 1903, and 
now hleekatharra, the etarliog point of the 'longest 
railway journey m Austraba Short railways of much 
economic importance traverse the south west , tapping the 
richest timber districts, and Collie, which supplies most of 
the coal used on the Australian railways. 

The mileage m West Austraba has been greatly increased 
in recent years, especially in the wheat belt A long Ime 
parallels the Midland from Northam to MuUewa, while 
a perfect network covers the south. Thus cross hnes now 
connect Banbury with Narrogin, and also with Katanmng 
From the Albany Ime there are six eastern branches 
extending to Bruce Rock, Corngin, Narrambeen and the 
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main line, Newdegate, Pingrap, and Ongerup (see Figs. 51 
and 56). A line from Coolgardie to Esperance Bay is 
approaching completion. 

The Trans-Australian Railway. 

This new line connects Kalgoorlie with Port Augusta. 
It is o^™ed by the Commonwealth and interposes 1,051 
miles of standard gauge {4' 8^') between the narrow 
gauges of West Australia and South Australia. The 
junction was effected at Ooldea (S-.V.) on October 17, 1917. 
Three through trains a week are lun from each end, and 
the distance is co^ered in about 35 hours. 

The lino traverses a granite plateau for 167 miles east 
from Kalgooilie. Here it ri'cs to 1,326 feet, the highest 
point. This section is scattered with salmon gums, gimlet- 
wood, and sandalwood. 

Tlie limestone plains differ greatly. There is hardly 
a cucalypt for 450 miles till the malice gums of the Ooldea 
sandhills arc reached. Casuailna, myall, and mulga are 
fairly common, while saltbush and bluebush grow below 
these. The Xullarbor Plains arc treeless, and do not carry 
much grass. Saltbush Is abundant, however. The lime- 
stone receives all the rainfall into its hollows, and there 
are no river i alleys or catchment areas. 

At Ooldea 50 miles of sandhills is traversed. These 
run mostly across the line, and gave much trouble to the 
engineers. Tliey are covered with small trees, such as 
malice and casuarina. 

The hundred miles west of Tarcoola consists of red soil 
plains, well timbered with oak and eucalypts It is fine 
pastoral country. At AVynbring the granite is reached 
again, and here (at Wilgena) is the first sheep station. 

The lakes arc mere shallowr salt-pans of enormous extent. 
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At Kalgoorhe water is obtained from the Gold fields 
Supplj At each end of the line dams have been built 
to collect ram, but this is not possible in the central 
500 miles Here bores hare been driven down 500 or 
600 feet and brackish water obtained. Nearer Port 
Augusta bores and wells have given good suppbes, as at 
Kingoonya. 






Il'iri, f<i 'I llU llollw 
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The chief benefits of this line are to draw West Australia 
and the other States into closer relationship, to afford 
a safe and rapid means of conveying men and arms in 
case of foreign attack, and to save two days in the delivery 
of mails. 

The region is one of low but rel^ble rainfall, and though 
it is doubtful if agriculture is possible anywhere along it 
(except perhaps in the extreme east), it opens up many 
pastoral areas of undoubted value. 


The Southern Railways. 

Oodnadatta, 6SS miles north of Adelaide, is at present 
the northern terminus of the southern railways. From 
here a Federal Railway to Pine Creek and Port Darwin 
is proposed, a length of 1,063 miles. The section from 
Oodnadatta to Alice Springs is under construction. ‘ It is 
claimed that it will be practicable for passengers and mails 
to reach Port Darwin by the Siberian Railway route in 
fourteen days from London, and (by this projected railway) 
Adelaide in seventeen days. . . . The country presents no 
great engineering difficulties. For the most part it is one 
vast plain, with here and there a sand ridge or a water- 
course.’ ^ 

Oodnadatta is connected with the southern settle- 
ments by a narrow gauge (3' 6') railway as far south 
as Terowie. The first section extends to Jlarree. 
The coimtry is occupied by sheep stations, in which large 


* From The C<n<rol State, byD, J, Gordon, 1903. 
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areas to a certain extent compensate for smaU rainfalL 
Some mining is carried on id the interior , at one time 
the gold field of Arltunga (see Fig 28) seemed very 
promising, bnt expectations were not realized. The 
maintenance of the Overland Telegraph, and the supply 
of the sheep stations in the comparatively favourable biUy 
areas in the centre of the continent, account for most of 
the traffic. From Marrce the mam stock route to Queens 
land starts.* 

South of Marree, the seivice consists of several trains 
a week, though the passenger trains do not run after 
nightfall The writer visited this area during the summer 
1905-6, when it certainly did not show its most favourable 
aspect Man; of the stations bad been abandoned, owing 
to drought and rabbits, and the chief enterprise centred 
atmmd small copper ‘ shows’,8ucb as the Ajax (Bcltana) 
and Sliding Rocic After a penod of rest the ‘ blue-bush ’ 
(an all; of the salt bush) would revive ogam, affording 
good feed, but the absence of permanent pasture and water, 
and a rainfall less than 10 inches, would seem to discourage 
closer settlement 

The writer has a vivid memory of drinking water pumped 
iiom copper mines, from alkaline eub-aitesian channels, or 
from aged water holes After a heavy thunder storm, the 
fresh rain water was procured with much difficulty from a 
small shower bath — the Bcitana residents preferring not to 
endanger their internal economy by too drastic a change 
III the ivater supply 1 

Near Paracbilna the Hinders Itauge on the cast assumes 
a definite direction and elevation and some of the settle 
ments have a correspondingly better rainfall (Blinman, 
13 in ) Bnt the low lying swampy shores of Lake Torrens 
— whose waters, I was informed, had never been traversed 

* Thia Mea u well described in Gregor; s Dead Heart ofAustratta, 
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by a boat — have a rainfall of only 6 inches. At Willochra 
the train was filled with a fine sand, so dense one could 
hardly see across the car. This was due to an attempt to 
grow wheat, which broke up the natural surface. Ensuing 
desiccation converted the soil into a drifting sand of a 
peculiarly portable character. Yet in exceptional seasons 
wheat can be profitably groAvn as fiir north as this, and at 
Quorn we have left the arid regions. Farther south and 
considerably to the east is Peterborough, an important 
junction, where the silver lead from Broken Hill — ‘ the 
greatest mine on earth as it has been called — crosses to 
reach Port Pirie on the Gul£ At Terowie the broad 
gauge (5 feet 3 inches) necessitates a change of cars — 
which can now run through Adelaide and Melbourne un- 
interruptedly to Albury. Kooringa is close to Burra, 
which in 1860 was one of the most famous copper mines 
in the world, but since 1877 little ore has been raised. 

The railway passes through the wheat and sheep belt, 
being joined at Roseworthj by the long branch line from 
Moigan on the Murray. Near Roseworthy are Tanunda 
(a great wine district) and Kapunda, the first copper mine 
worked in South Australia. A run of 50 miles brings us 
to Adelaide, a remarkably well-designed and handsonse 
city, situated on the plains at the foot of Mount Lofty 
(2,400 feet), about 5 miles from the coast. It is chaiac- 
terized by its wide streets and abundant parks, and enjoys 
‘about the lowest death rate in the world’. 

The Inter-State Railway crosses the Mount Lofty hills 
by nine tunnels and a viaduct over 100 feet high. Here 
are situated the beautiful residences and gardens of the 
Adelaide merchants. On the western slopes around Rey- 
nella and Morphetville are some of the most important 
vineyards in Australia. Some 40 miles east the Murray 
is crossed at Murray Bridge. The old river swamps are 
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being drained and embanked and large quantities of 
vegetables and maize are grown in the extremely deep 
black soil 

After following the Mtnray for 12 miles Tailem Bend 
IS reached The branch line from this point to Pinnaroo 
(90 miles) with several others to Peebinga Pannga and 
Waikerie opens up a huge agncultural district (10 14 inches 
rainfall) where wheat is grown successfully Between 
Tailem Bend and Servieeton (on the border of Victoria) 
the tram crosses what was called the Ninety Mile 
desert This region is an immense plain of somewhat 
sterile soil largely covered with mallee With its good 
winter ravnfalUCoanalpyn 17^ inches Pinnaroo 16i inches) 
and the addition of superphosphates tl is region is fast 
becoming a prosperous wheat area 

An interesting explanation is advanced by ^fr Howchin 
of the Adelaide University of tbo surface limestones 
which areso charactenslicofthednerportions of Austral a 
These bare a comparatively email depth but cover square 
miles of country following the outcrop of the older rocks 
below They furnish a rather poor soil which may he 
absolutely barren as in parts of the Ninety Mile Desert 
and Mallee distneta. The evaporation due to the heat 
of the sun is excessive in these regions and removes all 
the water in the top layers of the soil Thereupon the 
underground waters nsc to take its place. These are often 
charged with small quantities of f me and other alkalies 
dissolved from felspars m the granites or from other lime 
stones <S.c Onreachingthesurface the Ume is deposited 
as this water also passes off into atmosphere The lime 
waters will also dissolve silica (sand grains) and so in some 
regions hard quartzite crosts are formed in the same way 

From Bordertown an important branch line runs south 
to the isolated d strict of Mount Gambler This is a 
volcanic district famed for its crater lakes and fertile soils 
It IS blessed with a rainfall ranging from 25 to 32 inches 
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and the snmmer temperatnre i3 the lowest in the State, 
60 that it is much visited, as a holiday resort It is said to 
be the ‘ideal home of the dairyman', and all the English 
fruits, Buch as apples, peare, cherries, and berry fmits do 
well Potatoes and onions are the chief products, how- 
ever. 

Two long lin« through Eyre’s Peninsula lead from Port 
Lincoln to and beyond Thevenard and Kimba. They open 
up a fine wheat and sheep region. 

Much of the country in North-West Victoria is covered 
with ‘Mallee’ scrub — thickly clustered eucalypts about 
15 feet high with charactensticaliy swollen root stocks. 
This is rolled doAvn by traction engines, or by some similar 
method, and yields fair crof;s of wheat It is reached by 
many parallel bnes leading to Yaapeet, Patche Wollock, 
Ouyen (to Pinnaroo>, Kalwin Robinvale, Kooloonung, &c. 

The Inter-State Railway gradually rises and crosses the 
complicated series of highlands, which cannot (in Professor 
Gregory's opinion) be justly termed the Great Dividing 
Bangs — since they are composed of each diverse elements 
from a geographical point of view. At Ballarat we reach 
the southern portion of the best-known Australian gold- 
field. Here are DunoUy, Poseidon, Bendigo, Maryborough, 
and many other townships, where huge nuggets were found 
in the heavy clay soil within a few feet of the surface. Now 
the mining is chiefly concerned with reefs, and the country 
is largely occupied by thriving farms. Ballarat is an 
extremely prosperous town, and its citizens would appear 
to have a keener sense of municipal responsibility in the 
matter of embellishing their town than is nsual in Australia. 
Fine public gardens, parla, and statues, and the large 
artificial Lake Wendouree greatly enhance the natural 
attractioi^ of Ballarat From here the line descends the 
Bacchus Marsh scarp to Melbourne. 
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Professor Gregory, in hi3 Geography of Ytctona, gives 
an interesting risumt of the growth of Victorian rail- 
ways This — the smallest mainland State — has as many 
miles of railways as any of its larger neighbonrs, and their 
distnbution is closely related to industrial development. 
Thns I80A-6O IS the period of suburban lines around 
Jlelbonme, melndmg one to the port of Geelong Some 
few years later (1862) Ballarat, Bendigo, and other great 
mining centres were being connected to the metropolis. 
In 1873 the Victorian section to Sydney was completed — 
the Adelaide sectioQ, being less important, was only 
fimshed in 1887 Lines tapping the sonthem agricultural 
diatncta of Sale, Portland, and Colac were completed m 
the seveoties. From 1880-90 the north west plains 
(Donald, Boort, and Kerang) were linVed np, and the 
direct route to Ballarat over the Bacchus 5Iar«h scarp 
was opened , the earlier railway was via Geelong From 
1890 the chief radway coostructiOD has taken place m the 
Slallee plains in the north west 

The Gippsland radway has reached Orbost and another 
line taps the coal region and dairy area of Wonthaggi and 
Port Albert 

From jSIelbonrne ' the main line rnns north-east, no 
important branches leaving on the east where the rn^ed 
mountains of Iforthern Gippsland present exceptional 
diiBctdties to the engineer )n the basin of tbe Ovens 
River are many gold mines where the ‘deep leads’ — 
alluvial covered by basalt — give employment to a large 
number of miners at Cbiltern and Rntherglen. Dredges 
aUo do well, as at Yackandaadah, where an extremely 
email gold content is profitably bandied. 

At Albury the gauge changes from 5 feet 3 inches to 
the standard English width of 4 feet 8^ inches so that the 
Victorian cars are left here for tho«e of Kew Sonth Wales. 

* PopnUtion 912,000 m 1925 In this one centre 60 per rent of the 
popnlation of Victoria u concentrated. 
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Albury is on the Murray, and is the largest town in the 
Riverina, which lies north and west of it for the most part. 
Mining {at Corowa), vineyards, wheat, and sheep are 
all important industries in the neighbourhood. On the 
east of the line are the ragged slopes which culminate in 
Mount Kosciusko (7,328 feet), and these are not traversed 
by railways. Wagga — with similar industries to Albury — 
is situated where the railway crosses the Murrumbidgee. 
From Junee a branch line to Hay passes through country 
which is imgated by the Rurrinjuck Reservoir. At 
Cootamundra we are in the foot-htUs of the Eastern Cor- 
dillera, and hero branches run to Tumut, one of the 
gold-fields, and to the sheep districts. At Murrum- 
burrah (Harden) the most important loop in the New 
South Wales railway system occurs.^ Here it is possible 
to proceed north to Blayney and thence to Sydney by the 
Great Western line, passing through Young and Cowra, 
both rich mining, agricultural, and pastoral districts on 
the western slopes of the State. On the southern route 
we proceed eastward to Yass, near which is the site of 
the federal capital, and cross the Divide between the 
Jlurray system and the coastal rivers near Goulburn. 

The authorities in New South Woles are wisely rejecting 
the term the Great Dividing The terms, Northern, 

Central, and Southern Highlands or Plateaux of New 
South Wales may be conveniently used in its place. The 
term tableland, which has been suppressed, is applicable 
only to pait of these highlands. These three divisions are 
separated from each other by two broad relatively de- 
pressed ai cas, to which the name Geocol has been applied.^ 
The Southern line, with which we are at present concerned, 
traveises the Lake George geocol and soon arrives at 

* .Another loop line connects Dublx) (on the Western line), Werria 
Creek (on the Uorthern line) 

’ Proceedings of the Lmnean Society, If S fF , Tol. 31, p. 517. 
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Goulburn, a town of 10,000 inhabitants, engaged chiefly 
in agricultural pursuits. Here an important branch line 
runs south along the tableland past Cooma, the chief town 
of the Monaro Plateau, 2,657 feet above sea level, of 
growing importance as a tonrist resort, and the entry to 
the Snowy Mountains and Kosciusho areas. From Quean 
bejan on this branch a short line has been constructed to 
Canberra, the Federal Capital 

The next important town on the mam line is Moss 
Vale, which rnals the Blue Mountain district as a holiday 
resort in summer It has large areas of nch soil, due to 
the weathering of volcanic lavas, whcie splendid crops arc 
grown The tram rapidly descends to the phins around 
Camden— the earliest pastoral settlement m Australia — 
and tbcDce over tlie undulating country characteristic of 
the tnassic shales to Sydney 
Sydney, like its friendly rival Melbourne, has a popii 
lation of about one million In 1025, the metropolis, 
comprising Sydney and the forty municipalities of the 
suburbs, bad a population of 1,040,000 The life and 
industnes in the two cities are much the same, the River 
T arra and Hobson s Bay being, however, a poor substitute 
for Port Jackson Tlic terminus of the lines at S}dney 
13 albO more imposing and convenient than the two 
stations at Melbourne On the other hand the mam streets 
of Melbourne aie undoubtedly better fitted for the needs 
of a great city than the comparatively narrow and winding 
thoioughfares which caiiy Sydneys main road traffic 
‘In the old charts and views the outline of what is now 
George Street, and the main artery of the cit^, may be 
traced as a winding bullock track, starting from the vicinity 
of Dawes Point and pursning its sinuous way round 
obstacles and past certain fixed points without any regard 
whatever to mathematical directness ’ ^ 

* J JI Taylor p 114 
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All the railways of New South Wales converge on 
Sydney, and the history of their growth is interesting. 
The first railway from Sydney to Parramatta (15 miles) 
was hardly well started in 1850 when all the employees 
ran off to the gold fields. It was completed in 1855, while 
the extension to Goulbum was opened in 1869. From 
1880-5 the railways were extended to centres already 
populous and prosperous, viz. Riverina and New England 
and the central districts of Wellington and Dubbo ; also 
the Murray was crossed into Victoria. From 1885 the 
extensions on the main lines have for the most part been 
through pastoral country. Mention must be made of 
the huge Hawkesbury Bridge, with the deepest piers 
in the world, which was completed in 1889, and placed 
Sydney in communication with Newcastle and Queensland, 
though the section north of Newcastle to Tamworth had 
been finished ten years. In 1893 the South Coast line 
was completed to its present terminus Nowra. The later 
lines are in tho west and northern districts, such as those 
to Condobolin, Coonamble, and InverelL From the extreme 
north-east, in the sugar*growing districts, a railway 
joining Grafton, Casino, Lismorc, and Murwillumbab has 
been extended to Maitland ; and when a stretch of 90 miles 
from Eyogle to Brisbane is constructed, the whole will be 
a stancfard'gauge alternative route between Sydney and 
Brisbane. 

Before continuing our inter-State journey to Queens- 
land, we may glance briefly at the Great Western system. 
This is a continuation of the original Sydney-Parramatta 
line, and was carried without dilDculty to Penrith at the 
foot of the Blue Mountains. These rise abruptly to 
heights of 3,000 feet, and presented grave difficulties to 
the engineers. They were suimoimted by zigzags and 
tunnels in 1876, necessitating gradients as steep as 1 in 
30. Comparatively recently extensive deviations have 
improved these grades considerably. The Western line 
has led to the growth of an important chain of summer 
resorts some 70 miles from Sj’dney, of which Katoomba 
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and Mount Victoria are the most important. Tiiey arc 
situated on a comparatively narrow ridge bounded by the 
precipitous slopes of tlie famous Blue Mountain Vallcjs. 
No inconsiderable proportion of the passengers detrain 
here to visit the Jenolan Caves, about S5 miles south 
west from Mount Victona, which are perhaps the most 
picturesque of all stalactite caverns Soon the lino drops 
down into the Lithgow Valley, an important industrial 
district Bathurst is on tlie head-waters of the Macquarie, 
and its plains are devoted chiefly to wheat growing and 
sheep Thence the railway luns to Blayney (and Harden) 
and Orange 

A branch lino to Condobolin, which is being extended to 
Broken Hill via Menindie, passes through mining districts 
at Forbes and Parkes, and much wheat is grown, though 
the rainfall is rather uncei taio and the crops do not always 
succeed Dubbo on tbe mam line, is situated on the edge 
of the western slopes, and beyond tliat tbe line runs to 
Bourke across a plain so level that every slight elevation 
is called a hill The branch line from Nyngan to Cobar 
was foimerly of greater importance than the mam line to 
Bourke, on account of the copper and gold obtained from 
the now worked out mines m and around Cobar, such as 
Njmagee and Mount Boppy A line to Coonamble from 
Dubbo taps an important pastoral area, wlulo an important 
line runs from near LiUigow to Mudgee and Dunedoo, 
passing extensive mines of kerosene sbalc near Capertee 

Tlic Northern Railway, after leaving the suburbs of 
Sjdney, pisses through the barren, rugged gorges of the 
Hawkesbury River, which has given its mine to the sand 
stone of which tbe rocks are funned. After tbe Hawkes 
bury River js crossed, the coal measures are soon entered 
and the country becomes much more fertile The chief 
occupation is naturally coal mining, and the increase in 
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population during tlie la<‘t fen years lias been very great. 
Newcastle (with its euburte) has now 98,000 inliabitants 
From Newcastle the Northern hue goes north west up 
the fertile Hunter River flats, where large quantities of 
maize and lucerne arc grown, tUougli floods arc an 
objectionable featuic in the valley North of Scone i-i 
Mount Wingon, a ‘burning mountain', in its truest scn«e, 
since here a coal seam has been burning for many year?, 
whereas volcanoes are not, strictly speaking, burning 
mountains. At Murrurundi the railwav crosses the Divide 
and reaches the fertile valleys of Quirindi and Tamworth, 
chiefly devoted to cereals and sheep, though mining is 
carried on in the neighbourhood- A branch to NarrabrI 
and Morce cro«ves the northern wheat belt, and an exten- 
sion to Inicrcll reaches the chief tin mining and gem- 
producing district of Australia 
The railway gradually rl«es from Tamworth and prac- 
tically runs along the summit of the northern plateau, 
which consists chiefly of granite. Armidale is the chief 
town, and squatting and agriculture the chief industries. 
Extremely rugged country lies to the cast of Armidale, 
and picturesque waterfalls and canons arc numerous 
Few important towns arc passed before tbe Queensland 
liordcr is reached just beyond TcnterGelJ. 

At Wallangarra the uniform Queensland gauge (3' O') 
necessitates a change of car Tliis is the fifth break in 
gauge since the beginning of tbe vvcst-ea.st journey (Kal- 
goorlie. Port Augusta, Terowie, Albury, Wallangarra).* 
Brisbane, the capital of Queensland, Ls situated much 
nearer her border than is the case witli the other State 
capitals. Ilencc a comparatively short journey from New 
South Wales through Warwick, Toowoomba, and Ipswich 

' The mail train from Adelaide to Blelhonme takes 17 hours, thea 
17 hoars more to Sydney, and CT more to Brisbane. 

tnt Q 
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brings us to Brisbane Toowoomba is the chief toirn of 
the Darling DonnSj an elerated country, chiefly basalt, 
which has a good rainfall and is one of the most flourishing 
agricultural districts m Anstralix Ipswich is the outlet 
of an important coal mining area. 

Brisbane is situated on a pretty nrer of the same 
name, and has a population of 26-1 000 It ranks with 
Adelaide, therefore, rather than with Sydney or Melbourne 
In Queensland however, the population is less centralized 
than in the other colonics The State has a long sea board 
with good harbours, but a somewhat rugged coast, which 
led to railways radiating from the ports rather than a 
coastal Bjstem linking the towns to the capital Thus the 
line, extending from Rockhampton 400 miles inland was 
completed long before the necessary connexion from Rock 
hampton to Gladstone, a matter of only 70 miles 

Tlio North Coast Railway keeps near the coast, and 
passes the well knoim Glass House Mountame, whose 
rounded domes were so named by Cook It go» through 
Gympie, an important gold mining centre, and follows 
down the Mary River, the haunt of the extraordinary 
lung fish Ceratodui, Maryborough is the centre of 
a sugar cane growing district md has important foundries. 
The hinterland is rich in valuable timbers, such as Dam 
mara rohiista (‘Queensland Kaun ), while several mining 
fields such as Kilkivan, arc connected by branch lines. 
The next large town is Bundaberg, another \ ery impor 
taut sugar district {.tide tlie section on sugar) Cattle are 
■very largely bred in the hinterland behind Bundaberg and 
Gladstone Rockhampton is situated on the tropic of 
Capricorn and is 380 miles north of Brisbane It lies on 
the right hank of the Fitzroy River — one of tho most 
important in Queensland — some 35 miles from the mouth 
Vessels of 1,500 tons can berth alongside the wharves at 
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Rockhampton. It has a population of 25,000, and is the 
terminus of the Central Line, extending 500 miles due 
west, past Longreach. Twenty-six miles south-west of Rock- 
hampton is the once phenomenally rich gold-mine Mount 
Morgan — where the gold occurs in siliceous sinter and, 
according to one theory, was deposited by a geyser. The 
gold-yield has fallen considerably, but copper ores are 
abundant at lower levels. Extensive preserved meat 
works are situated near Rockhampton, which is the 
natural outlet ofone of the chief cattle districts of Australia. 
On the whole, however, the Central Railway runs through 
sheep country — there being (1925) 5,000,000 sheep with- 
in a radius of 100 miles of Barcaldine, certainly the 
densest sheep area In Queensland. 

Tlie North Coast line now proceeds by way of Mackay, 
Bowen, Townsville, Cardwell, and Innisfail to Cairns. If 
we wished to continue the ‘longest journey' we should 
branch off at Townsville by the Great Northern line, passing 
through Charters Towers (once famous for its reef mines), 
Hughendon, and Cloncurry to Dajarra. At Charters 
Towers over million ounces of gold have been taken. 
Cloncurry is noted for its copper and other minerals. The 
recently discovered silrer lead deposits at Mount Isa (68 
miles south-west of Cloncurry) are deemed important 
enough to demand the construction of a branch line, which 
is being proceeded with. 

From Dajarra the railway is being extended to join the 
line approved by Parliament for construction between 
Camoowcal and Tobermory. This 600 mile line will 
connect the inland termini of the railways from the coast. 

Another branch of the Great Northern Line, from Hugb- 
endon to Longreach, via Winton, is approaclung completion. 

It must be remembered that a splendid ‘inland sea’ 
exists within the Great Rarrier Reef along the Queensland 
Q2 
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coart, «o that m addition to the Xorth Coart Railway 
powerfnl steiiners connect all the porta where the railways 
reach the coast. 

Of the remaining railwavs of Qneensland the most im 
portant are aa follows the Great Weetern Line, 600 mile» 
long, linV-. the pastoral areas of Cnnnamalla, Charlenlle, 
and Roma with Briibane. 

From Cairns a flonri'hing railway scires ChiUagos 
and the mmmg di_tncts near Georgetown. It has been 
con-tmeted along the Barron Gorge past the Falls where 
the Barron Rirer drops COO feet in a senes of cascades 
•Shorter railways at Cooktown and Xorroanton lead some 
50 miles laland, but do not compare m importance with 
the foregoiai 

The Isolated portion and «man extent of Tasmania 
render its railwav system of mneh le&s importance than 
tho«e of the other States The mam lines (3 6' gauge) 
hare been mentioned in the pre liminar y section (p. 93) 
One feature of interest is the presence of lines withagange 
of only 2 feet— m the mining field* of the north west 
They are of small extent, howeret The mileage has 
increased Lot =lightlj m recent years. 

Aenal Transport, 1927 

Fire air mail and passenger semces are now axailable 
to the pnblic, with at least weekly Ecmces m each 
direction. The~e are 

il<Ut 

Perh (Freasutle) to JJnwia" D*ri>jr 1 «3 

C&S£>oireal to ChArlenllo $25 

Ade.side to Cootsmandra (eonnected bj nil mlA 
&nd Canb^m), ru Slildanuid^r' 

UUdnn to Broken Hill (tvice weefclj) 1S9 

Hsj to Melbonise (twice weekbr) , 233 

Tss" 

The Commonwealth Gorenunents annnal expenditure 
on these air gemces (£115,000) is to be increased by 
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£200,000 in order to proride an air circuit of Australia 
(except for a gap between Wyndham and Daly Waters, the 



rail head for Darwin, NT.) The air route mileage will then 
be about 8,000. The chief projected routes are . 

Derby to Wyndhara .... 

Daly Waters to Camooweal .... 

CharleTille to Brisbane .... 

Bnsbane to Sydney (ses-planes) 

Melbourne to Hobart {sea planes) 

Adelaide to Perth 

The system, when completed, will bring the most distant 
parts of the Commonwealth within four days’ air travel of 
Sydney and Melbourne. The mails will be considerably ex- 
pedited.^ Darwin,for instance, which now has a monthlymail 
from Brisbane, taking eight ^ye in transit, will receive air 
mails weekly, three days after they are dispatched. 


S50 

450 

650 

550 

400 

1,500 
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CHAPTER XXIV 

INTERNAL NAVIGATION 

In consequence of the general anditj of the continent, 
there 13 little possibility of cnnahzstion in Australia. In 
the vist central area, ntiter is lacking not only for trans 
port, but even for vegetation as eiplained previously 
However, in the south-east portion of the continent there 
13 one large nver system which in time of average rainfall 
IS used considerably for navigation This is, of course, the 
Murray Darling system, which forms the natural outlet 
for the produce of the Riverma and ^yeBtem Plains of 
New South Walea* 

An ertremely luteresting senes of articles, published 
originally in the Adelaide newspapers, has been issued 
separately under the title The Kth of Axistraha by 
filr D J Gordon,* to which the reader 13 referred for 
greater detail than foUowa below The paper on the 
Jlurray basin by R. T filcKay, referred to in the section 
on irrigation (p 172), will aUo be found very profitable 
reading in this connexion 

Some figures given in the latter article are of interest. 
‘ The hlurray basin covers an area of 414 253 square miles, 
being almost three times the size of Japan, which has 
a population of 46 000,000 of people — whereas not more 
than 500,000 people are living withm the Mnrray basin 
area. 

' Along the l<orth Gout are eomefineTratenrsTB, each as the Roper, 
Adelaide and Victoria nvera 

* Poblished K Thomosol Adelaide 
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It ETist be remenberei howerer. that some of this area 
is sitrmted within the lO-mrh isohyet , while Japan ia 
EiToored with an a7erage rainfaU of 07er fiO inches ' Scch 
facta as these are constantly overlooked by patriotic 
AcstraliaEs m th“ir estiniatea of the fatnre prosperity of 
the Cotam.Qn.weaIth. 



Flc 57. ItaTigable Eivera of SnntluEaat Anatralla. (Pui2vi7i 
to zivet towaa also ahowiL) 


Gordon fp. 3) describes the course of the Utirray as 
follows: ‘After beginning ita long and tortnona journey 
to the sea in the Snowy Mountains, near to ilonnt 
Eoednsko, the llnrray steers a northerly conrse. Before 
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Albury 18 reached, the swollen waters of the mam stream 
turn towards the setting sun, and start on their great 
westerly course between Victoria and New South Wales. 
From Albury to Wentworth, a distance of 850 miles, the 
fall of the Murray varies up to a maximum of 9 m to the 
mile , and from Wentworth for tho remaining distance 
of (317 miles, the fall is never greater than 3 in in a mile 
Even in flood time the current is slow, and engineers 
rcgaid this fact as an important consideration in support 
of a system of locks 

Speaking of the Darling — the largest northern tributary 
of the Murray — Jlr Gordon writes ‘ From JIungindi, in 
New South Wales to Wentworth, the Darling has a length 
of 1,350 miles. The general fall of the river is about S in 
to the mile and the velocity even m flood time, is only 
about 8 miles an hour The channel is clearly defined by 
banks from 30 to 40 feet high in places. In times of big 
floods the river overflows and the waters cover the low 
lying lands for many miles Steamers bare been navigated 
from 20 to 30 miles away from the channel on tho flood 
waters In 1870 a steamer went from tho Darling, along 
the course of tho Facoo to beyond tho Queensland border, 
a distance of 180 miles The spread of water was then 
about 60 miles iLide.’ 

Two episodes in Aastralian history aro of especial 
interest in this connexion. On February 11, 1830, Sturt 
and his companions reached the sea in their whaleboat, 
wbicb bad carried them for thirty three days down the 
Murrumbidgeo and Murray Even at that early period 
the difDculty of navigation at tlio Jlurray mouth was 
recognized. lie writes 'Immediately below mo was 
a beautiful lake (Alexandrtna) which appeared to bo 
a fitting reservoir for the noble stream that bad led us to 
it [hut] I immediately foresaw that m all probability 
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we fhonld be flL«appointcfl in finding any practicable com- 
munication between lake and ocean,' Tliey then turned 
ijack, and, after enduring great hard-tbip'^ on starvation 
rations, fiticcccded in reaching Sydney, ‘ having unlocked 
to the world Australia’s largest nvcc-systcrn.’ 

The next chapter of history relates to the first Hijcce«-‘ful 
navigation for commercial purjKj^cs. Captain Cadell in 
18al-3 spent much time [jre[jaring for a iyjid attempt to 
obtain the Government lyjnnty of £4,000 ofiL-red ‘to the 
first ftcamlmt which phonld t<urcce^l in navigating the 
Murray from Goolwa to the Darling', 

We rcafl of his rcf onnai-sarju:s in a canvas boat ; when- 
ever *hc leaked, ‘we clapi»ed the frying f^tn on the fire, 
and after cooking our mutton chofn, gave her a coat of 
tallow-grca-ic, which was at all times < ffer tual 1 ’ In 1 
the steamer La'Ii/ AvQmVt ‘was pijslyd through the sea 
month' and reached riwan Hill (at the month of the 
I/)ddon) in Victoria. The first cargo comprised wool of 
the Murray, Darling, and .Miimimbidgec nvers. 

Tlic Murray and its mam trihiiUry, the Darling, are 
intermittently navigable for no It^s a dLtanre tlmn 2,500 
miles ; Imt with the exception of a “imple lock at Bourke, 
little ha.s been done to extend the period when these 
Btrcfims are capable of lK.ing ulilirc*! as a r hanncl of trade 
to the interior. However, New South Wales and other 
States have expended large Hums on puch river works as 
have been done.' 

Tlie u’cfulness of internal navigation deficnds on the 
relative costs of carriage by water and rail, A well known 
authority (Dr. Rose) Hums up a report on Continental Canals 
thus : A comparison of the two mcthofls of transp<'jrt is al- 
together in favour of the waterways — a fact which “cems to 
l>e mneh more keenly appreciated on the Continent tLan in 

‘ All iftUrpstc'l in this phs«^ of Adstn'ian life should rend TV 
Ifr’ndtwii^h.t oj Iht DirUnj, by Cesa (Riven). 
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the United Kingdom’ (and one might add, in Australia). 
‘A canal ship of GOO tons carries os much goods as sixty 
railway wagons, requires only one-thirtieth of the haulmg 
power necessary on lerel railroads, is one-third cheaper in 
carriage per ton, and is worked at a lower rate of expendi 
ture for men and materials. In Germany the cost of 
transport per intle and ton is stated to be less than one 
farthing France has spent over £100,000,000 and is 
contemplating the further expenditure of £20,000,000 ’ 

As the river borne traffic of the Murray and its tribu 
taries is almost entirely controlled by South Australia, the 
question is one of importance to that State. Such was 
suffiaently obvious in the arguments dunng the Inter State 
Comimssioia, where the amount of the water to be diverted 
by the States of Kew South AA ales and Victona for imga 
tion was closely discussed. The New South Wales view of 
the question (where naturally enough rathcaij transport 
was to a certain degree favoured by the authorities) was 
summed up thus 

‘The trade consists of carrying stores to the town's, 
etafions, and settlers located on the banks of the rivers, 
and bringing back wool, bides, tallow, and small quantities 
of farm produce. The trade of the Lower Murray and the 
nver borne traffic of the Darling centres in Morgan. The 
Upper Mun-ay trade— which include the nver borne traffic 
of the Jlumimbidgce, Edwards, and Wakool rivers — 
centres m Echuca, where excellent accommodation exists 
for the discharge and shipment of caigo 

‘ AVith a high nver the Murray is practically navigable 
as far as Albuiy, but there is verv little traffic beyond 
Echuca, which is CG6 miles from the South Australian 
boundary On the Darling steamers trade as far as Wal 
gett, a distance of 1,1S0 miles from entwortL The 
ilumimbidgee is navigable to rsarondera, but it is only on 
rare occasions that steamers go beyond Hav 

‘ The gaugings at Morgan show that the Murray is, on 
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an ayerage, navigable for about seven months — July to 
January, inclusive— in the year. The Darling, however, 
only provides for very intermittent navigation, and it 
is not an uncommon sight to see boats stranded in the river 
clianncl for months at a time. Of late there has been 
a marked diminution in the volume of trade entering South 
Australia. This is due to tlie fact that owing to the drought 
the rivets have remained uimarigablc for Jong periods, and 
also to tlie extension of raihiays. The Murray is now 
tapped by railways (sec map) at Murray Bridge and 
Morgan in South Australia, and in New South Wales and 
Victoria the railways reach the livcr at Mildura, Swan 
Hill, Koondrook, ^huca, Cobrain, Yarrawonga, Corowa, 
and Albury. The Darling is also tapped at Bourke, Bre- 
wanina, Walgctt, and Collarendabri, and railways arc 
proposed to connect Wentworth and Wilcannia. Witli 
regard to the Murrumbidgec, the South Western Railway 
line, wJiich runs paraJlel to, and at a sJioi t distance from, 
the river, fulfils all the requirements of the trade of the 
Riverina coutitry.’ 

The following returns, furnished by the Collector of 
Customs at Adelaide, will show the great decrease in the 
South Australian river trade with regard to inward aud 
outward shipping, and the value of the imports and 
exports. 


Ytar. 

1 Tonnage. \ 

Imparts ' 

Exports. 

Outward. ^ 

inword. | 

18S3 

1892 

ICOl 

28,596 1 

23,504 ' 

11,215 

29,733 

23,345 

11,731 

£664,167 

425,706 

137,304 

£355,035 

131,293 

45,327 


This is largely due to the differential railway rates for 
river-district produce which obtain even in South Australia. 
Thus it is stated that sugar sent to Ecliuca costs 50s. a ton 
if for local consumption ; but if for tbo Darling districts it 
is carried for lls. per ton, in order to compete with the 
cheap freiglit by tlio altcmativo water carriage. It must 
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be borne m mind that a nver most be ‘efficient’ before it 
can expect to become a profit malang means of transport. 
Hindered by a succession of dry seasons, cnJminating in 
1902, trade was heavily handicapped. The sanguine 
anticipations of low rates competing with railway freights 
should be reabzed now that a system of locking the rivers 
will provide not only for tins difficulty, but for the more 
important one of irrigation 

The River Murray Agreement (1914), between the States 
concerned, provides for the construction of the Hume 
Reservoir (near Albury) to cost £j,639,000 , a Weir near 
Echuca to cost £120,000, storage in Lake Victoria 
£320,000 , and some thirty other weirs and locks. The 
total cost set down in the Agreement was £4,663,000, but 
by 1926 this sum bad already been spent, and the final cost 
will be considerably in excess of that amount At that 
stage three locks had been constructed, and were m use ; 
four more were under construction , the Victoria Storage 
Scheme bad been practically completed , and much progress 
bad been made nitb the Home Reservoir. 
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CHAPTER XSV 

FUTURE CLOSE SETTLEMENT IN AUSTRALIA 

Having now completed our brief survey of the inter- 
action of environment and industry m Australia, we may 
well devote some time to a consuleration of future settle- 
ment in the Commonwealth. No one can prophesy where 
profitable mining fields arc likely to occur, but it is 
doubtful if more than two per cent, of the population 
has settled in purely mining regions.' Hence ive may 
primarily confine our atteutiou to settlement due to agri- 
cultui’al and pastoral industries Since the latter does 
not lead to icell populated districts in the strict sense of 
the word, we are more or less coufined to regions where 
the climate is suitable for general farming and agri 
cultural operations— in fact, to regions reaembling those 
older countries where oar while kindred have built towns 
and founded flourishing and well-established communities. 
The coalfields will be considered separately. 

For the purpose of comparison we shall find it useful to 
turn to the United States of America. Hero we have a 
country colonized by similar races, and situated in some- 
what fcimilar latitude. The relative areas are singularly 
alike, the United States, escluding Alaska, comprising 
3,026,7S9 square miles, and Australia 2,974,581. 

Unfortunately for Australia, the vital factor, rainfiiU, is 
by no means so generously allotted to the southern land. 
Ihxibably only one-tenth of the U.S.A. has an annual 
rainfall of less th.in 20 inches, while in Australia over 
* See Bulletin 14 (G. Taylor), ‘ Contiot of Settlement,’ p 30 
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before. Railways Trhich tap the maiu Trool-^oTring 
districts are being pushed forward to more sheep to areas 
of better pasture in time of drought, and so on. 

Still, many people do not realize that rainfall is of para- 
mount importance for all industries except mining. It 
seems a tnfle misleading to publish comparative maps of 
Western Australia i for instancei and Great Britain, for the 
purpose of shoiring the extensive area.* of land awaiting 
development in that State. As a matter of fact, of the 
1,000,000 square miles comprised in Western Australia, 
only about 17% has a r ainfall comparable with that of 
the British Isles fie over 20 inches', and of this area 
(hut a little greater than that of the British Isles) no 
less than four-fifths is situated within the tropia 

A glance at a map of Aostralia will show that, after 
nearly a century of steady progress, settlement is still con- 
fined to certain definite areas. It will be worth while to 
consider the reasons for this distribntion. The sketch-map 
(Fig. 58) indicates by the ruled areas those districts which 
are more than sparsely popnlated and contam about one 
inhabitant to the sqaa**e mile. 

What factor is common to all these areas * It will be 
seen that, with three or four exceptions, they all lie 
outside the 15-inch isohyeL Australians most always 
bear in mind that a large part of the continent, somewhere 
about 40 %, will never support aught but a pastoral 
occupation, flourishing in rainy seasons, and only in the 
case of large holdings managing to tide over the drought 
years. Indeed, what can be expected with the 10-inch 
isohyet, sweeping from North-West Cape across the heart 
of the continent almost to Qoncuny, and then bending 
southwards to the Lower Murray? to the gcuth and 
west of this line, except a broad coastal area in the west 
(Swanland), and another around the South Australian 
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Gnlfe, IS beyond reclamation for close settlement on any 
lai^e scale * 

Vrith the United Slates as an example of ^bat 
presumably eventuate in Atutraba, let us attempt to 
define the limits of dose settlement more accurately We 
may omit all areas receiving less than 10 inches of ram 



per annum in this broad investigation. The question of 
temperature is also of importance, and admits of several 
methods of treatment One may nse a definite mean 
annual isotherm as a cnterion Refemng to U S A, it is 
seen that the line 68® F passes just north of Aew Orleans 
and Florida. It will be admitted that the«e districts are 

* Certain exceptions, ench ss the mains settlements of Coolsardie 
Cue, Broken Hill,&e. bsTe prospered in tbs face of most cnfaToorabls 
conditions, although they lie vithut the 10-incb isohyeU 
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tot well suited for contiuvo7ts ont-of-door white labour, 
or at an y rate British labour; aad the white Australia 
poIicT at pre-eni does oot iiiTonr ' dauo ' ixarairraiioti from 
Southern Europe In Australia this i'Othena of o'-* passes 
south of the Tnipic of Capncora. so thdt one car safeJj 
take the latter as the nonhem limit of the most favourable 
areas for closer settlement in Australia. 

Xow let G5 tabulate the«3 area* available for *e'Ueinent 
bv the Briush farmer. Taey are shown approximately by 
the diagonally ruled areas on the map Fi:r 5' . In the 
south a lower rainfall i- cece^i-sary than in the conh, dt 
is osefol to remember tfca: the Bnosh Lies have an area 
of 120,000 square taile5.» 

Xo esceptmn is cunie foT ntrued or heavily timbered 
country in this list. Such will naturally be later portions 
of the State to be settled 

Table A. 

Anns niiitU for tltitf 

(T«&f «»t« Uadi for «h«^ acd sumUr crop^ } 

yew Son'll Wa!« (orer IS inches) IS»//0sq miles. 
QBeecsland (over 20 inches) . . iMfM „ 

\ ictons (over IS inches) . ,, 

tfen Anstrslia (over lo inches) . Itl.fiOO „ 

Tasa.'xjiia (ander 40 inchei) . . tttirco „ 

Soa'h AnstraLa (over 10 inches) . &> 'f/i „ 

y. Temtorr ml ml 

Total . . . €17,000 sa milei. 

Let us now compare this area with the similar tract in 
U.S.A., and endeavour to draw a parallel between the 
growth of the latter and that foreshadowed in Australia. 

In ISOO the United States had a population of 5,000,000 
— which La much the game as that occupying Auatralia 
cow — and daring the past century (ISOO-l&OO) it hm 

* Yalushle tropical creps anchas snjsr will probatljloii^ be confined 
to the NE. coast pLua for reasocs stated previoasly. Thu rejinn in 
tropical Queensland (receiuns over SO inches) b about £0,000 sq m Jea 
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increased to 76,000 000 The distribution of the latter is 
controlled to a very great extent by the rainfall, as will be 
seen from the sketch map (Fig 59J, where the ‘ 6 to the 
square mile’ population line almost coincides with the 
20-inch isohyet and the 18 to the square mile population 
bne runs parallel and less than 100 miles to the east 

This 20 inch isohyet practically divides USA- into 
equal areas of some 1,500 000 square miles each. In the 
western half (i e. the twelve States including and west 
of Dakota Nebiaska, Colorado, and New Mexico) are dis- 
tributed only seven per cent, of the whole population while 
70,000,000 have settled m the well watered eastern half 

In Australia, as we have seen, there are about 600,000 
square miles of temperate agricultural country, or about 
one third of that in U S A.' So that given the same rate 
of increase as in U.SA.— which, however, is not likely 
to occur— Australia should have a population of some 
20,000 000 white people at the end of the century 

If, however, we recognize the undoubted value of the 
considerable areas of fertile and reasonably watered 
country in the tropical portion of Australia, the larger 
colonies stand in a more favourable position. Without 
coloured labour, however, it la difficult to see how such 
crops as cotton, nee, tea coflee, tobacco, and rubber can 
be grown with any great proG^ even if supported by 
Government bounties , yet, as explained in an earlier 
section, these products are the mam resources of regions 
with a similar climate. 

We must difierentiato the uniform and winter rainfall 
regions from those experiencing winter drought The 
latter are much less usefuL 

* The Commonweallh Sleteorotogist emrea at the figure 600 000 
fmm a consideration of the potentuu wheat belt in Australia. (Federal 
Uandhook, 1914 p 149 > 
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Table B. 

(Total areas of land with more than !20" rain annually ) 


1 

Uniform or 
IFinter Axtns 

Winter 

Drought 

Total oier 

20 inches 

^eenslsnd i 

2^3,000 

143,000 1 

3SG,m 

West Australia 

70,000 

106,000 1 

176,000 

N Territory . 


141,000 

141.000 

NewS Wales .. 

130,000 


130,000 

Victoria . ■ 

ss,ooo 


55,000 

Tasmania . 

23.000 


25,000 

South Australia 

15,000 

— 

15,000 

Totals 

533,000 

390,000 

928,000 


Thus under present political conditions New South 
Wales is the most pronusiog field for future settlement, 
with Queensland a close second, as shown on Table A, If 
the tropical areas are thrown open to inferior labour — 
which alone is profitable on a large scale — then Queens- 
land occupies the most farourable position, while Northern 
Territory mores from the last to the third place. 

It will he probably remarked that Australia must rely 
chiefly on her pastoral area for her future wealth. The 
more settled portion of Australia in the south-east has 
already suffered from orer-stocking, but in the north and 
west there is still ample room for expansion. Though 
sheep prefer the less tropical portions, cattle thrive excel- 
lently in the far north, and it seems probable that it will 
be the latter class of stock which will increase in numbers 
to a greater degree in the future. 

Before proceeding to gain some idea of the pastoral 
areas arailable in Australia some discussion of the rain- 
fall maps (Figs. 13 and 17a ) — on which tins chapter is 
based — is necessary. 

Not only the annual totals but also the season and 
character of the rainfall is important, especially in the 
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most -xnd regions. The coorse of the ten inch isohyet is 
now fairly well known, and runs approximately along the 
Tropic of Capricorn from North West Cape to the Diamen 
tma Rirer in Queensland. 

Unfortunately Canning's and other surreys hare only 
corroborated my remarks in earlier editions as to the and 
centre. The Sandhill and Spimfex country extends up 
to latitude 19" S and tenches the coast at WoUaL It 
extends in a sonth-east direction to Ooldea on the Trans- 
Au«tra]ian Railway To the east it reaches almost half 
across Northern Temtory, and there is another large area 
north of Lake Eyre of the same hopeless character 

The increased evaporation m the north, together with 
the utter lack of reliability (see Chapter VII) of the rain, 
make the and region reach id the north to the 15 meb or 
even to the 20'iDch isohyct 

Luckily ID the south the conditions are very much 
better Wheat can grow with an annual rainfall of just 
over ten inches— and cattle and sheep can thnre on 
snch dry areas — so that probably the seven inch Isohyet 
will be found to separate the useless from the useful lands 
of the continent in the south. 

Inside this block of 910,000 square miles/ there are only 
about 100,000 cattle and perhaps 250,000 sheep. These 
graze chiefly in the regions along the central belt near 
the Overland Telegraph — which passes between the two 
great sandhill desert regions. 

Exactly one third of the continent therefore cames 
less than one per cent, of the sheep and about the same 
proportion of the cattle. This is the result at the end of 
fifty years of pastoral occupation and shows clearly that 
our intenor is by no means a rtch grazing country At 
the same time future conservation of water in dams 
and wells will enable pastorahsta greatly to increase the 

* Broome to Citnooweal to BnAen Hill to lorerton and bo to 
Broome (See Fig 27 ) 
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total of their flocks and herds. Bat it will never become 
one of the world’s important pastoral regions. 

The States may be classed approximately as follows in 
regard to their pastoral capabilities nnder present political 
conditions ; ' 


Approximate Pastoral areas in sq. miles. 
( Asncoltnra] areas omitted ) 


Statu. 

1 IltgK 

1 Capacity. 

Fair 

Capacity. 

Very Itnr.j 

1 Total 

West Australia 
Queensland . I 
b Temtory . 
South Australia 
New S Wales . I 
Victoria ' 

Tasmanu . 

300 000 

1 367.000 

I 130,000 
120.000 
•7,000 
; 10,000 
5,000 

176.000 

69.000 
260,000 

90.000 

43.000 

10.000 
6,000 

330.000 

130.000 

110.000 

825.000 

436.000 

620.000 

320.000 

122.000 
20,000 
10,000 

Totals 

1 999,000 

636.000 

690,000 

2,233,000 


In Opening up a new country it is obvious that pioneer 
industries such as sheep and cattle rearing occupy lands 
which later on will be more economically utilized in other 
waya For instance, a large portion of Tasmania now 
devoted to sheep vi ill undoubtedly be converted into farms 
and orchards in the near future. In the table such 
potential agricultural regions are omitted. 

To sum up the approximations I have attempted to 
demonstrate in this section. There U in Australia an area 
(400,000 square miles) about three times that of Great 
Britain, of sufficiently similar climate and rainfall to admit 
of cfose settlement for fanning and allied industries. There 
is another 200,000 square miles receiving more than 
10 inches in the south which is also suitable for wheat — 
though its environment does not resemble that of Britain. 
It will support a fairly close settlement The population 

• Eased large!/ on the imter’s Meiooiri 'Climatic Control of Aus- 
tralian Production,* 1915, Melbourne. 
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on the area is still very scanty, though naturally the best 
lands have been alienated Moreover, much included in 
the area is rocky and barren, the figures obtained depending 
purely on conditions of rainfall and climate generally 
An area of nearly 1,000,000 square miles has a rainfall 
greater than 20 inches per year, but unfortunately more 
than half of this tract lies north of the Tropic of Capricorn 
and cannot be profitably exploited without inferior labour 
For instance it can never under white labour compete 
with the similar agricultural lands of tropical India 
It may safely be assumed, however, that much will be 
utilized for raising cattle , while of drier areas more or 
less suitable for grazing, there are id addition probably 
over 1 000 000 square miles available. 

If however, we neglect political factors — such as the 
Wliite Australia policy— and consider only the unrestrained 
potentialities of the Six States we arrive at the succeeding 
table 


Potent at Occupation of Austral a (land in miles) 


State 

abUfor 

ZVopicot 

Good 

pasloroi 

lands 

Fair 

pattorai 

lands. 

Almost 

laniU. 

Total 

West Australia 
Queensland 

N Territory 
South Australia 
tsewS Wales 
Victoria 
Tasmania 


Deel giblo 
100 000 
ncel ^ ble 

nil 

nil 

ml 

300.000 
367 0"0 
130, 00 

120.000 
77 000 
JO 000 

6000 

176 000 
69 000 
260 OOO 
90 000 
45 000 
10 000 
6 000 

350 000 
ml 

130 000 
110 090 
ml 
ml 
ml 

S-6 000 
670 000 
520 000 
330 000 
310 000 

esooo 

26 000 

Totals 

i ei6 000 j 

100000 

10090 0 

655 000 

690 000 

2,970,000 

Per cent 

21 

1 

1 

34 


20 

100 
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Tlicse results may bo comlen^cd as follows; 

About 42 % is arid — of which : 

20 % of the whole is almost useless for stock. 

22 X is fair pastoral country, eicepfc in bad 
droughts. 

About 34 X is good pastoral country’’. 

About 21 X is fair temperate farming country, suitable 
for clo«e settlement of which • 

IS % receives over 20 inches per annum. 

S % icccivcs less than 20 inches per annum. 

About 3 X (in Tropical Queenshiiul) has a uniform 
rainfall thiough mo»t of the year. Tho rest of 
the Tiopics expcucnccs a total drought for 8i.\ 
months or more, ami i« much less f.ivonniblo for 
tropical agriculture except wlicro iiiigation is 
possible. 

The Great Coal Belt 

It lias been stated that ‘coal is the mother of iudustrj 
and of population In the densely populated countries 
of Europe (i.e, England and Germany) tho increase ot 
popuLition is owing to the mighty development of thcii 
manufactures. Tlio French population tends to stagnation 
owing to her insufficient industrial power. Germany has 
twice as much co.al as England, and twenty-five times as 
much as France.^ 

In our chief coal belt wo have 1C3,572 million tons of 
coal — about tho same as Great Britain. Here then is a 
guarantee of immense power in the futtiro if we only 
it well and jrnnrd it well 

Conclusion. 

Here I close this brief study of tho resources of Aus- 
tralia. I have viewed the problems which have arisen 

* See foTtnijtifly Kiiww, Telj , MIS. (Pre nar <lita ) 
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fr om tte ecoDomic point of tiew rather than from the 
poJibcaJ , from the geograjAer's rather than Ifae fenaer's 
EtandpomL An. tr alia most mate the most of the garland 
of Terdnre which Eturonada her and interior Water 
conservation and dry farming will broaden this garland. 
Intense cultivation will produce a yeoman cTagu and 
promote decentralizatioiL With regard to the tropica 
althongh in the near futnre cattle will Enrely ntilize the 
Eavannas may we not loot forward to the time when — 
escaping the errora of less fortnnate conatnes — we allow 
a limited but contented population from a weaker race to 
develop our wasted northern areas! ’ 


POSTSCRIPT 


In a paper published in the Amerxean Gtographetd Re^ 
new July, 1022, the writer shows that the prospects of the 
fertile tempnale region* m Aurtralia are very bopefoL 
Using the present condition of Europe (with her 400 
millions of population; as a cntcnon, he deduces that 
62 millions of white settlers can e^tabh-h them-elres in 
eastern and south we®tem Australia. This presupposes 
a lai^e inda'tnal population on our great coal areas 
supported to the same degree as in Europe by food from 
non mdostnal regions The same line of reasoning gives 
82 millions to South Afnca, 11^ millions to South America, 
and 700 millions of white settlers to J«orth America. 

The paper, though speculative gives a clue to the 
economic status of Ao-tralia among the white nations of 
the world. 





















